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COMPLETE STAR SYSTEM 



24-Watt Stereo Amplifier 

THE STAR SA-30 


FULL 

STEREO CONTROLS 

O 3-Position Selector Switch 

© 4-Position mode Switch 
—Mono Left, Mono Right, 
Stereo, Reverse 

© Dual Concentric 
Treble Control 
Dual Concentric 
Bass Control 
Dual Concentric 
Volume/Balance Control 


0 

0 
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0 
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Pilot Light Indicator 

Rumble Filter Switch 

Phase Reverse Switch 

Speaker-Headphone 
Selector Switch 

Headphone Jack 


SPECIFICATIONS 

Power Output: 12 watts per channel stereo. 24-watts mon¬ 
aural operation., Frequency Response: 20-100,000 CPS ± 
ldb at 1 watt, 50-50,000 CPS ± ldb at 12 watts. Hum and 
Noise: Mag Phone—56 db below rated output, Tuner—73 
db below rated output. Distortion: less than 1% total har¬ 
monic distortion at 12 watts (1KC), less than .25% total 
harmonic distortion at 1 watt (1KC), Sensitivity: Low Level 
(Mag Input) 5mv at full output, High Level .6v at full out¬ 
put. Outputs: Dual 8 and 16 ohm impedance speaker out¬ 
puts. Dual Tape outputs, Tube Complement: Total of 8, 
3-12AX7, 4-6GW8, 1-5AR4. 


Dual 12-Watt Stereo Amplifier | 

Coupled With a Versatile Stereo Preamplifier... Performance 


The Equal of Units 2 & 3 Times Its Power & Price. 


CHECK THESE 
QUALITY FEATURES 

Stereo Headphone Jack 

-y Independent Concentric Bass & 

Treble Controls For Each Channel 

Concentric Volume Balance Control 

/ Frequency Response: 20-100,000 CPS 

=t 1 db at 1 Watt 

Hum & Noise-73 db Below Rated Output 


STAR MATCHING LOUD SPEAKERS 



^ High Sensitivity Allows Use 
" With All Stereo Cartridges 


SPECIFICATIONS 

Dimensions 22" x 17|" x 4J" No. of Loudspeakers 10 
(5 to each cabinet) Impedance 8ohms. Output 25 watts. 
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Why microcircuits? 

Nowadays, just about every news sheet and 
technical journal related to electronics is heavy 
with articles on microcircuits, integrated circuits 
or ICs—call them what you will. To copywriters 
they are “new and exciting” but I suspect that a 
good many technically involved people—and cer¬ 
tainly hobbyists—basically resent their appear¬ 
ance. Transistors took some getting used to 
but they were distinct components, large enough 
to be handled and capable of being incorpor¬ 
ated individually into a design. 

But ICs, with their circuitry concentrated on to a single micro¬ 
scopic chip, make the best efforts of circuit designers to date look 
unspeakably clumsy by comparison. 

They come as a fait accompli and seemingly push the equipment 
designer to a “jig-saw puzzle” role where, more than ever, he appears 
to be fitting together the result of someone else’s work. It is perhaps 
not strange that there should be a certain amount of disgruntled 
comment, querying the motive and validity of the microcircuit 
approach to commonplace equipment. 

Why do circuits suddenly have to be concentrated on pinheads? 

In fact, the pressure behind ICs is based on far more than 
technical whim and fashion. The electronics industry world wide has 
invested an enormous amount of time and capital in ICs, because they 
offer far lower comparative costs per circuit element and far greater 
reliability than ever before. They also offer sensationally reduced 
dimensions—a vital consideration in certain types of equipment. 

A wide range of space and military equipment needs micro- 
circuits; today’s desk-top computers are only possible because of 
them; so also is a whole new range of instrumentation for medicine, 
industry and research; the new generation of consumer equipment— 
colour television, video recorders, automated domestic appliances— 
will all become more reliable and convenient by reason of their use. 
Current predictions are that the U.S. automobile industry alone will 
be absorbing millions of dollars worth of ICs within a few years, 
using them for a variety of control and sensing functions which would 
be unattractive with discrete components. 

Like it or not, microcircuits are destined to dominate electronics. 
We may as well move over now! 
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Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. All well-known brands stocked, 


INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
( M pRICE° WCr 36 40 watts). 

Without cabinet. $153.50 

Extra for cabinet: 

Walnut or Maple. $15.00 

Teak or matched special. $16.50 

HI-FI outfits ... to suit most homes 

Here are two popular combinations 
from our extensive range 

• INSTROL-PLAYMASTER No. 106 AMP/TUNER 

and 

• DUAL 1010A HI-FI RECORD CHANGER 
(Both fitted in handsome table cabinet with hinged 
perspex cover) plus 

• 2 INSTROL-PLAYMASTER “BOOKSHELF” 

SPEAKER SYSTEMS. All in Scandinavian oiled 
teak veneer finish (or Old. maple/walnut if preferred) 
tested and fully operative. 

COMPLETE PRICE $282.90. 


INSTROL ATI AMPLIFIER/ 
TUNER. 

DUAL 1009SK RECORD 
CHANGER with 9HURE or 
ADC Magnetic cartridge fitted 
hinged perspex cover. 
WHARFEDALE SUPER 8RS/ 
DD SPEAKERS fitted in INST¬ 
ROL 8” DP speaker enclosures 
to WHARFEDALE specifications. 
All in Scandinavian oiled teak 
veneer finish (Qld. maple/walnut 
if preferred). Tested and fully 
operative. 

COMPLETE PRICE $400.00 


INSTROL 

PLAYMASTER 

FISHER 

ROLAND 

TRIO 

SANSUI 

WHARFEDALE 

GOODMANS 

SHURE 

A.D.C. 

DECCA 


LABCRAFT 
ALL BALANCE 
DUAL 
ELAC 
GARRARD 
SONY 
BRENNELL 
MINICONICS 
AKAI 
TEMPO 
LEAK 
QUAD 


mm 
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Make your own cabinet and save $ $ $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all you require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It*s great fun. too—but why 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


PLAYER STANDS AND PERSPEX COVERS 


Rigidly constructed using only best quality ven¬ 
eered panels in oiled Teak, Queensland Maple 
and Walnut, these Instrol Player/Changer Stands 
are widely accepted throughout the Hi-Fi Trade 
for most makes and models of players and 
changers. Size of player’s top is 151” wide by 
141", and the inside depth is 3”. A neatly set-m 
protective base with rubber feet is included. 

For a small extra charge, we can supply the 
base ready-cut for your player or changer. _ 

High-grade perspex covers, as illustrated are available either 
grey tinted or clear and in two sizes: 15" x 14" x 3i" and 
15” x 14" x 51". The cover can be supplied fitted with stay- 
up type hinges if required. 


PLAYER STANDS 

Oiled Walnut or Queensland 

Maple .. ..$8.00 

Oiled Teak or matching 


colour 


$ 9.65 


Extra for cutting to 

plate . 

PERSPEX COVERS 
15in x 14in x 3iin 
15in x Min x 5lin 
Ready hinged extra 


tem- 

$0.75 


$9.00 

$10.50 

$1.50 


WHEN ORDERING PLEASE 

ADD REG. POSTAGE 

OTHER 


N.S.W. 

QLD., VIC., TAS. 

STATES 

Player Stand 

70c 

95c 

$1.20 

Perspex Cover 

95c 

$1.20 

$1.60 

Model 65 

$1.25 

$1.80 

$2.60 


Phone, call or 
post coupon 
for catalogue 
required. 


Just released . . 


NEW PLAYER CABINET 
(Model 651. 

An entirely new player cabinet 
with tailored to suit hinged pcrs- 
pex cover. Larger than the In¬ 
strol player stand. Model 65 
caters for all average size players 
plus most of the larger ones. 
Measure inentsi— 

Stand top to underside of cover. 
5 V 4 in. Stand Top, J7in % 14in. 

PRICE: 

Teak Veneer.$25.00 

Old. Maple or Walnut $23.00 
Extra for cutting to suit your 
player, 75c. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 


32 GLEBE PT. RD.. GLEBE, N.S.W. 
Phone: 68-1171. 


(Only 100 yards from Broadway, and 
open Saturday mornings.) 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. The spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 lines). 

Only the Glebe Store is open 
on Saturday mornings. 




NAME . . . 
ADDRESS 


□ Paymaster HI-FI □ Instrol Cabinets 
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LINEAR 

INTEGRATED CIRCUITS 
ARE A 

PIECE OF CAKE! 


(Well give you the recipe) 


GEL 5 
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6 new Linear Circuits From Fairchild 

Discover how easy it is to use Linear Integrated Circuits. 

Make up a few amplifier prototypes! 

We’ll give you the recipes in data sheet form. 

Just write to Fairchild (address below) on your company letterhead. 

Six L.I.C’s—all TO-5 metal can packages—are available EX-STOCK NOW! 


MA709A 

Fairchild’s operational amplifier the juA709 is now 
being offered with significantly improved electrical 
specifications including guaranteed drift character¬ 
istics. Being marketed under the number ,uA709A the 
device features vast improvements in all major para¬ 
meters allowing it to be used in a broader range of 
precision applications including instrumentation, low- 
level sensing and process control circuitry. Operating 
temperature range—55°C to +125°C. 

prices 1-24, $75. 25-99, $60. 100+, $50. 

juA709C 

This amplifier has all the characteristics of the 
/*A709A, but it operates at a smaller temperature 
range (0°C to -P70°C). Industrial engineers can check 
all the characteristics on the free data sheet. 

PRICES 1-99, $10.90., 100+, $7.30. 

/A 730 

This differential amplifier is constructed on a single 
silicon-chip using the Fairchild Planar epitaxial pro¬ 
cess. This device has a wide range of applications 
since it has both a differential input and output; any 
combination of single-ended or differential configura¬ 
tions can be employed at its input and output. The 
emitter follower output stage gives this device a low 
output impedance making it useful as a preamplifier. 
PRICES 

1-24, $14.60. 25-99, $11.70. 100+, $9.80. 

A<A730C 

Similar in characteristics to the ^A730, but it operates 
at a smaller temperature range (0°C to -h70°C). Ind¬ 
ustrial engineers can check all the characteristics on 
the tree data sheet. 

prices 1-99, $6.40. 100+, $4.50. 


/xA716C 

This is a fixed-gain, medium power amplifier intended 
for use as a telephone system channel amplifier, 
headset amplifier or general purpose audio amplifier. 
It provides medium output current capability, low 
distortion, excellent gain stability, and wide band¬ 
width. Fixed voltage gains of 10, 20,100 and 200 are 
available by selecting external taps. 

prices 1-24, $15. 25-99, $12. 100+, $10. 


MA717C 

This multi-purpose amplifier is designed primarily for 
TV sound systems and general FM-audio applica¬ 
tions. In TV sound systems it functions as a 4.5 MHz 
amplifier, limiter and FM detector (simple quadrature 
type), audio preamplifier and driver. Special features 
of the n A717C include (a) operation at supply voltages 
from 6 to 15 volts with simple rebiasing by the use of 
an external resistor, and (b) the option of using the 
microcircuit without the quadrature detector as a 
high gain amplifier from 100 kHz to 50 MHz. 

PRICES 1-99, $5.60. 100+, $3.75. 


and 

with every order over $50 — 

A FREE 250-PAGE BOOK ON 
LINEAR INTEGRATED CIRCUITS! 

250 pages that contain the whole L.I.C. story — 
packed with information, and with dozens of applica¬ 
tions. Free — with every L.I.C. order over $50! 



AUSTRALIA PTY. LTD. 
World leaders in the technology and manufacture 
of silicon semiconductor devices 


420 Mt. Dandenong Rd., Croydon, Vic. 3136. 

P.O. Box 151, Croydon 

• Cable: Fairchild Melbourne • Telephone: 72 34131 

Fairchild Representatives: 

Phil Cohen, Melbourne. 848 1997 

Lyle Ronalds, Sydney David Finch, Sydney. 929 7511 929 7812 
George Kepper Adelaide 37 1765 • Ray Crutcher, Auckland, N.Z. 57 9307 
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Changes for 

Mobile Radiotelephone 

Services 


Licensees of V.H.F. land and harbour mobile radiotelephone services, now 
operating in 30 kc/s channelling areas, are advised that if they have 
not already installed equipment which meets the Australian Post 
Office 30 kc/s channelling specification, they must do so before 
30 June, 1969. 

This requirement has been brought about by the growing demand for 
V.H.F. mobile radiotelephone services in city areas which is taxing 
the existing channels available. The change to 30 kc/s channelling 
will enable more radiotelephone services to be brought into operation 
as they are required. 

However, some changes to existing equipment will be necessary and the 
following programme for conversion, which is designed to cause the 
least inconvenience to all concerned, has been adopted:— 

As from 30 June, 1969, licensees of V.H.F. mobile radiotelephone services 
operating in 30 kc/s channelling areas within the frequency bands 
70-85 Mc/s and 156-174 Mc/s* will be required to make necessary 
changes so that:— 

(i) All base station transmitter/receivers (both amplitude and angle 
modulated) employed in a base station installation shall be of a type 
complying with the relative Post Office specification and approved 
for 30 kc/s operation and shall be operated in accordance with the 
terms of that specification. 

(ii) All angle modulated mobile transmitters shall be adjusted to function 
with a maximum deviation of ±5 kc/s. 

*This excludes the International Maritime Mobile V.H.F. Radiotelephone 
and the existing Australian Post Office Subscriber Services. 

Early conversion will assist manufacturers in meeting delivery dates for 
equipment. 


FURTHER DETAILS MAY BE OBTAINED FROM THE SUPERINTENDENT, 
RADIO BRANCH, G.P.O., IN YOUR CAPITAL CITY. 


AUSTRALIAN POST OFFICE 
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English Electric Valve's range of ceramic hy¬ 
drogen thyratrons is unique. Because each 
is a tetrode with inherently low dynamic in¬ 
ductance the firing time may be made accur¬ 
ate to less than one nanosecond, and pulse 
rise times of less than 50 nanoseconds. 
The anode delay time drift is shorter and 
the trigger powers required are consider¬ 
ably less than with other types of thyratron. 



For high speed switching applications cera¬ 
mic thyratrons are better than the corres¬ 
ponding glass tubes wherever high-peak, 
high-mean characteristics have to be met. 
Higher hold-off voltages (40kV per gap) are 
possible by using specially designed thyra¬ 
trons with deuterium filling. EEV will be glad 
to consider special development and manu¬ 
facture for customers’ own requirements. 


AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 


SYDNEY 

DISTRIBUTORS 


• MELBOURNE • BRISBANE • ADELAIDE • PERTH 

FOR ENGLISH ELECTRIC VALVE COMPANY 


LTD. • 
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ELECTRIC VEHICLES . . . 


Can electric cars compete with, and eventually replace, the petrol-driven vehicles 
for city use? The dual problems of air pollution and road safety give added ur¬ 
gency to this question. Mounting research and development effort into electric 
vehicles has led to steady progress in this field in the U.K. A number of electric cars 
and mini-bikes are already in production and others are in the prototype stage. 


by Mary Lee (assistant editor, 


"Science Journal") 


The future of the electric car now 
looks more promising than at any time 
since 1899 when Camille Jenatzy drove 
the torpedo-shaped, battery-powered “La 
Jamais Contente” to raise the world 
speed record to 65.79mph. From that 
time until World War I many electric 
taxis and luxurious private broughams 
were manufactured. However, the quali¬ 
ties of quietness and fumelessness were 
no match against the power, speed and 
range of the fast-developing but noisy 
and noxious internal-combustion engine. 

By the late 1920s private electric 
vehicles had almost completely dis¬ 
appeared from the roads; several indus¬ 
tries, however, had appreciated the eco¬ 
nomic advantages of eledtrically pro¬ 
pelled vehicles for short journeys and 
continued -to use them. Gradually, other 
commercial applications became appar¬ 
ent and the number of electric vehicles 
in use shows a slow but steady increase 
over the years. It is estimated thalt there 
are now about 100,000 electric vehicles 
in the United Kingdom comprising in¬ 
dustrial trucks, milk floats, delivery vans 
and a few private vehicles. 

The concept of electric vehicles has 
never, therefore, been completely dis¬ 
carded. In fact, it has often reappeared 
in the limelight as one of the many 
challenges to the petrol engine. Why, 
then, should the recent flurry of interest 
in the electric car prove any different 
from these previously abortive appear¬ 
ances? How can any machine hope to 
compete with the highly developed petrol 
engines of today? 


In this article I shall describe how 
ourrent technology could provide — land 
probably will within the next few 
months — an electric vehicle which not 
only rivals the petrol engine for city 
use but, in addition, combines the quali¬ 
ties of near silence and fumelessness 
with those of ease of starting — full 
power at the turn of a switch regardless 
of weather — and a trouble-free exist¬ 
ence for several years. A further advan¬ 
tage will be the absence of gears and 
clutch thereby permitting ease of con¬ 
trol. I shall also discuss some of the 
research projects in hand to equip future 
electric vehicles with extended range and 
speed. 

More than five million tons of carbon 
monoxide are produced each year by 
cars on roads throughout the world; this 
highly toxic compound is discharged, 
together with other unpleasant com¬ 
bustion products, near the ground and 
is a hazard to safe driving and to long¬ 
term health. 

The severity of the problem is now 
calling forth world-wide governmental 
legislation to reduce both the smog and 
the congestion in our cities. For example, 
a bill is now going through the United 
States Senate which could provide up 
to $2 million a year over the next five 
years for the development of electric 
cars. 

In the United Kingdom, the Ministry 
of Transport has set up a “Cars for 
cities” study to get to grips with the 
problems of pollution and congestion. 
Furthermore, one of the projects on 


which the Ministry of Technology is to 
concentrate its aid to the motor indus¬ 
try’s research program is the develop¬ 
ment of electric cars for cities. 

In most parts of the world the electric 
car is seen as providing an obvious solu¬ 
tion to the pollution problem and, at 
the same time, can compete on those 
journeys where petrol cars are used 
inefficiently and uneconomical^—that is, 
in cities. Statistics from recent national 
surveys carried out in the United King¬ 
dom show that approximately 80 per 
cent of cars on the road travel less than 
20 miles a day and that this distance 
is decreasing. In fact, a traffic survey 
carried out by the Ministry of Trans¬ 
port over a 10-square-mile area of 
Greater London showed thar 700,000 
commuter cars made an average daily 
journey of less than five miles to work. 
Each car was occupied by an average of 
1.2 people. 

The Electricity Council in U.K., inter¬ 
ested in the possibility of increased 
usage of off-peak electricity, draws con¬ 
clusions from these statistics and from 
the twin problems of pollution and con¬ 
gestion which cannot be easily denied. 
It sees the need to develop a car which 
is small, fumeless and capable of ful¬ 
filling the needs outlined by the statis¬ 
tics. In short, it visualises a compact 
electric car pupose-built for city itravel. 
A city car of this type need have a 
range of only 30-40 miles, a maximum 
speed of about 30mph and be capable 
of delivering maximum power for accel¬ 
erating only; the very limitations which 



cooling oil reservoir 
batteries 

logic controls 


Exploded drawing showing the 
main features of a General 
Motors “Corvair” sedan con¬ 
verted to electric operation. It 
carries a silver/zinc battery which 
gives a cruising range of 40-80 
miles between charges. 


a.c. induction motor 


radiator and fan 
oil pump and motor 
invertor controls 
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of current 
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developments 


forced the electric vehicle into near obli¬ 
vion are just those to which most 
vehicles in our congested cities must 
conform. 

On the other hand, for an all-purpose 
electric vehicle to find a market the 
range must be increased to several hun¬ 
dred miles and the maximum speed 
raised to at least that (allowed on the 
major highways. 

The weight Of a vehicle is related 
to its size and the amount of energy re¬ 
quired to propel it. In today’s motor car 
the ratio of each major component to the 
whole is invariant: the engine and trans¬ 
mission weigh roughly one fifth of the 
total weight; the body work accounts 
for about one half; and the remaining 
components such as the suspension, 
tyres, battery and steering make up the 
rest. 

An electric car can dispense with 
many of the heavy items such as Jhe 
gear box and cooling, fuel and exhaust 
systems, together with the quantity of 
insuilation necessary to protect the in¬ 
terior of the car and the occupants 
from noise, heat and noxious furqes. 
Similarly, the amount of dashboard in¬ 
strumentation can be reduced. These re¬ 
ductions in weight help to compensate 
for the fact that the batteries and motor 
required for the electric car weigh more 
than the engine, transmission and full 
fuel tank of the petrol-driven car. 

For present day small motor cars, (he 
weight of the complete power unit, cool¬ 
ing and exhaust systems, and battery 
ranges from 200 to 4001b. The brake 
horsepower — the power delivered to 
the transmission — is in the range 20- 
80bhp. The weight-to-power ratio varies 
between 5 and 12lb/bhp and tends to 
decrease with increasing power output. 
For example, the Fiat 500 has a weight/ 
power ratio of 10-121b/bhp whereas {he 
Cortina GT has a weight/power ratio 
of 51b/bhp. Most electric tradtion mot¬ 
ors, on the other hand, have a ratio of 
15-181b/bhp and form only part of the 
power system of an electric vehicle; the 
additional weight of the battery—which 
is the equivalent of the fuel and tank, 
not the battery, of a petrol-driven vehicle 
—must also be taken into consideration. 

Weight/power ratios for energy storage 
or generating devices are calculated in 
pounds per kilowatt. They decrease from 
31 for an ordinary lead/acid battery to 
an estimated 10 for sodium/sulphur 
(these figures are calculated at a rapid 
discharge lasting 15 minutes). 

In terms of performance it is per¬ 
haps more meaningful to review the 





The first world speed records were held by electric cars. Pictured is 
La Jamais Contented in which the Belgian Camille Janatzy captured 
the world speed record in 1899 , with a speed of 65.79 m.p.h. The first 
record had been set up a few months before by the Count Gaston de 
Chasseloup-Laubat, driving another electrically driven car. 


One of the few survivors from an earlier age when electric vehicles 
were still popular is this 1912 Baker Electric , still in use in the US.A. 
A feature of this car is that it uses solar cells to keep its batteries charged. 
An electric vehicle similar to this (but without solar cells) was seen 
regularly in Sydney streets a few years ago. 


Most of the electric vehicles planned for city use are much smaller than 
petrol-driven cars , thereby making a significant contribution to the 
ever pressing parking problem. Scottish Aviation’s “Scamp” illustrated 
here is only 7ft long and 3ft lOin wide. Parked as shown , it requires 
less than a third of the kerb space needed by most petrol cars. 
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NATIONAL 

Hi-Fi Equipment 




Now you can build a fully-matched system 
from the great National range! 


Feast your eyes on this line-up! 

Above, the superb walnut veneer SA 52H 
Motional Feed Back Stereo Tuner Ampli¬ 
fier, with matching SB 105H sealed 3-way 
4 speaker system. Also illustrated is the 
high performance National RS-766US 
Tape Deck. 

Smaller illustration at bottom left shows the 
new FF 154, 4 speed stereo player, and at bot¬ 
tom right, the EAS-20PX27 8” PM dynamic du- 
axial speaker, with the EAS-25PX13 10” PM dy¬ 
namic tri-axial speaker. 


Used independently, any item will improve the 
performance of your present system. Together, 
they provide you with an unparallelled high 
quality in sound reproduction. 

For free leaflets, send coupon, indicating units 
in which you are interested. 


* m To haco DISTRIBUTING agencies pty. limited • 

| fjip| i 57-69 Anzac Parade, Kensington, N.S.W. 2033. 

[ Your Name.... 

I i 

I Your Address. • 

i i 

I i 

HI-FI Equipment U587 j 


10 


tLtCTRONICS Australia, October, 1967 

























of their respective energy densities. The 
conventional lead/acid battery can de¬ 
liver about 10-12 watt-hours per pound 
(WH/lb) depending on the rate of dis¬ 
charge. The faster the rate — that is, 
the shorter the period of discharge — 
the lower is the energy density. A 
five-hour discharge is suitable for most 
propulsive needs but a higher rate or 
current is necessary for hill climbing 
and acceleration even though for short 
periods of time. 

The lead/acid battery does not have 
a sufficiently high energy content to make 
it attractive for electric vehicles. For 
example, 20KW is about the minimum 
amount of power needed to propel a 
small car. Assuming thait a range of 
50 miles can be provided by a two-hour 
discharge, the capacity of the battery 
must be at least 10KWH; such a capa¬ 
city would necessitate at least 10001b of 
battery. Before the current research into 
energy devices, an electric vehicle of 
extended range would have had to be 
designed around a massive battery unit. 
The vehicle would have emerged as 
nothing more than a glorified battery 
conveyor. Furthermore, one important 
disadvantage is the length of time which 
would be necessary to charge up the 
battery for a very limited time of usage. 

One energy device which has been the 
subject of a great deal of research is the 
fuel cell. Until recently its weight/power 
ratio was about 1001'b/KW but funda¬ 
mental research has reduced this figure 
to about 20. What still has to be reduced 
is the high cost; at the moment fuel cell 
costs range from £100/KW to £3000/ 
KW. 

For the proposed city car maximum 
power is required for accelerating from 
rest to 30mph. An internal-combustion 
engine in cky use has an efficiency of 
only about 15 per cent—the efficiency 
being the actual power delivered to the 
transmission divided by the theoretical 
horsepower. 

Research into electric traction motors 
has now made it possible for <an electric 
vehicle with the same horsepower output 
as that delivered by an internal-combus¬ 
tion engine at moderate speeds to accele¬ 
rate more quickly up to 15mph, equally 
well up to 30mph and only slightly less 
quickly up to 60mph. 

The Electricity Council has put for¬ 
ward some very attractive figures for the 
running costs of electric vehicles, city 
oars in particular. It must be remember¬ 
ed, however, that although off-peak elec¬ 
tricity is a»t the moment supplied quite 
cheaply, regulations do not allow devices 
to be plugged into it. Anyway, the cost 
of electricity is not paramount as depre¬ 
ciation costs of lead/acid batteries out¬ 
weigh this in the ratio 5:1. For example, 
the cost of the required lead/acid bat¬ 
tery for a small electric car is about 
£150 and it has a minimum lifetime of 
two years, making ithe cost £75 per year. 

A proportion of this can be allowed 
for the recovery of scrap from the bat- 


The managing direc¬ 
tor of Carter En¬ 
gineering Co. in U.K. 
is holding a model of 
the elec t ric ally 
powered Carter 
Coaster car , de¬ 
veloped by his com¬ 
pany. In front of him 
is one of the power 
units which drives the 
car. This drives the 
rear wheels through 
an electromagnetic 
clutch . 


tery bringing the cost down to about £1 
per week. Assuming that the car travels 
150 miles per week the cost of charging 
would amount to 7/6 pier week. Main¬ 
tenance costs would be negligible and so 
the total running costs per week would 
average out at £1/7/6. This figure can 
be compared with the cost of running a 
Mini under similar city conditions; 5 gal¬ 
lons of petrol would cost about £1/7/6, 
on top of which must be added main¬ 
tenance and depreciation costs. 

The use of batteries other than lead/ 
acid would increase the running cost of 
the electric car although they might im¬ 
prove its performance. However, the run¬ 
ning cost does not seem likely to be an 
important factor in determining 
whether or not the public will accept 
electric vehicles. 

By far the larger proportion of re¬ 
search and developmental effort which 
has gone into electric car design has 
been devoted to batteries and fuel cells. 
Besides the work of die car companies 
in this direction, battery manufacturers 
have also been very active, and it ap¬ 
pears to be only a matter of time before 
a satisfactory result will have been 
achieved. A survey of the progress made 
to date in thiis field will appear in Part 
2 of this article, to be published next 
month. 

Keeping pace with developments in 
energy sources is research into electric 
motors. 

The torque of a motor — the turning 
force delivered to the wheels — is pro¬ 
portional to its size. The horsepower 


delivered by a motor is effectively equal 
to the torque multiplied by the speed; 
a very small motor running at high speed 
can therefore produce a relatively large 
horsepower and hence has a low weight/ 
power ratio. Most simple DC motors 
have maximum speeds of only 3000- 
rpm and thus have a high weight/ 
power ratio. Potential sources of trouble 
with DC motors are the brushes and 
commutator; the latter is required to 
alternate the direction of current flow 
in the colls as the windings rotate. The 
brushes are subject to frictional heating 
and wear and may make only intermit¬ 
tent contact with the commutator there¬ 
by causing sparking. However, a DC 
motor has an easily variable speed and 
can be arranged to give a high torque 
at low speeds which oan provide it 
with a high accelerating force. It also 
tends to increase its speed as the load 
is reduced. In spite of the potential 
disadvantages, it is at the moment con¬ 
sidered to be the cheapest and most 
effective method of driving an electric 
Vehicle. 

Engineers are, however, interested in 
the use of AC induction motors to im¬ 
prove the reliability of electric vehicles. 
In the AC motor alternating currents fed 
through the field coils induce currents 
in a conducting rotor. These induced 
currents create magnetic fields which 
Interact with those of the coils and 
cause the rotor to rotate. The simple 
AC induction motor has no commutator 
or brushes but it is inflexible in that it 
runs at a constant speed which is closely 
related to the supply frequency. 


The Ford Motor Company in 
U.K. developed this small elec¬ 
tric vehicle and demonstrated it 
for the first time in June this 
year. A pair of the electric cars 
is shown against a standard Cor¬ 
tina for size comparison. 
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AT LAST... Incomparable 
Tandberg Speaker Systems! 
TO MATCH ... Incomparable 
Tandberg Tape Recorders! 

All Tandberg enclosures are magnificently finished in genuine Siamese teak. 
Frequency response is conservatively quoted in common with most TAND¬ 
BERG specifications . . . you must hear TANDBERG systems in order to 
make an honest and independant assessment of their acoustical perfor¬ 
mance. When used with TANDBERG tape recorders these remarkable 
enclosures endorse the TANDBERG pledge of “completely natural sound 
reproduction”. Listen to Tandberg Speaker Systems at selected sound 
centres throughout Australia. Make your own appraisal today! 


TheTANDBERG Bookshelf Speaker System 

Model 113/106-10. Frequency response is 
60-16,000 Hz. Separate woofer and 
tweeter. 7 Ve " x 91/8" x 9V8". Price: $51.40. 

The TANDBERG Standard Speaker System 

Model 112/7. Frequency response is 
60-16,000 Hz. Unique oval woofer and 
separate tweeter. 20Va" x 10" x 1014". 

Price: $78.70. 

The TANDBERG Deluxe Speaker System 

Model 114/116-8. Frequency response is 
45-16,000 Hz. Special bass reproducer 
and separate tweeter. 27 Y 2 " x 11" x 13% 

Price: $104. 




INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581422 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas,: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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For nearly 40 years, engineers have 
been attempting to design a motor 
which combines the desirable charac¬ 
teristics of the DC motor with the mech¬ 
anical advantages of the AC motor. 
The introduction of an electronic con¬ 
trol device known as the thyristor may 
brinlg th!is work to fruition. The aim 
is to power an AC motor with the DC 
source provided by a battery or fuel cell. 

The thyristor can be used with both 
DC and AC motors. In a DC system, 
it supplements the commutator by tak¬ 
ing over the switching action, thereby 
increasing the reliability of the mach¬ 
ine. It can also be used to vary the 
current for speed control. This is an 
expensive procedure but is more effici¬ 
ent than the simple method of control 
in Which a variable resistance is placed 
between a series connected DC motor 
and the battery. This system is satis¬ 
factory but a great deal of energy is 
wasted in the resistance, being dissi¬ 
pated in heat. 

A more efficient method of resistance 
control can be used for separately ex¬ 
cited motor systems. Thyristors may 
be used in a separately excited motor 
circuit to provide torque/speed charac¬ 
teristics similar to a series connected 
machine. Research into this problem is 
now in progress in the Department of 
Electrical Engineering, Bristol, U.K. 

*Thyristors are used in AC motors to 
vary the frequency of the supply and, 
hence, the speed. In this way the main 
disadvantage of the AC motor can be 
overcome. Research has shown that a 
thyristor can convert the direct cUrrent 
from a battery or fuel cell into a crude 
form of alternating current which can 
then be more closely approximated to 
a true sinusoidal AC. A second control 
system can then be used to vary the 
frequency of this supply and to give an 
AC motor with a variable speed. 

A further advantage of many electric 
motor systems is that some of Che energy 
expended by the motor in accelerating a 
vehicle up to speed or in enabling it to 
climb a gradient can be recovered and 
fed back into the battery by providing 
regenerative braking. If the vehicle is 
allowed to “free wheel” down a hill, or 
from speed on level ground, the wheels 
will turn the motor faster than would 
normally be caused by the amount of 
accelerator depression involved. The 
motor, however, will be turning against 
electromagnetic forces tending to slow 
it down; this regenerative braking is 
one of the potential advantages of the 
electric car. 

Furthermore, because the motor is 
being turned at “excess” speed, it will 
act as a generator, tending to charge up 
the battery. In theory, then, only one 
pedal control is needed: depression of 
the accelerator will accelerate the 
vehicle, taking the foot slightly off the 
pedal will cause gradual braking, and 
taking it off sharply and completely will 
cause sharp braking. But for obvious 
reasons, legislation may well demand 
that a foot brake is alsto included. 

In practice, the situation is not so 
clear cut. It has been calculated that 
the maximum amount of energy which 
could be recovered is less than 15 per 
cent of that expended in acceleration 
and hill climbing. Nevertheless, vehicles 
which stop and start frequently, such 
as delivery vans, and those vehicles 
Which travel most of the time over 
hilly ground might benefit. 


liquid hydrogen tank 

liquid oxygen tank 



electrolyte 

radiator 


electrolyte reservoir 
32 fuel cell modules 


Another conversion by 
General Motors , of 
US.A., from an internal 
combustion engined 
vehicle to electric opera¬ 
tion. Called the “Elec¬ 
trovan” this vehicle is 
powered by a hydrogenf 
oxygen fuel cell (right). 



The problem of weight reduction has 
been taken up by several firms. The 
Ford Motor Co. in the U.K. is de¬ 
veloping a homopolar motor which they 
envisage as a solution. Their device 
consists of a conducting disc mounted 
between the poles of a magnet. Be¬ 
cause it contains no windings, the arma¬ 
ture — that part of this motor in which 
the torque is produced — can be small, 
compact and capable of high speeds. 
Ford claim a weight/power ratio of 
llb/bhp but the motor is still in the 
experimental stage. 

Apart from their homopolar device, 
Ford are developing a DC motor as 
part of their battery development pro¬ 
gram which weighs 6ne quarter of the 
best commercially available model of 
equivalent power rating. At the present 
stage, Ford say that “initial studies indi¬ 
cate that this motor will be low in cost 
and extremely rugged.” 

The General Motors’ Electrovair was 
powered by an AC induction motor 
which runs at 13,000rev/min and has a 
weight/power ratio of 1.31b/bhp. It will 
be interesting to see whether such a 
high speed motor can remain reliable 
over a long period. 

The race between manufacturers for 
the first city car to make the production 
lines is speeding up. The Italian firm of 
Bargagli and Cristiani have announced 
that 1,000 models of their “Urbanina” 
will be on the market soon. However, 
Russell Winn, who has been working on 
electric vehicles for some years, plans 
to have one of his city car projects in 
production a few months before his 
rivals. The exact details have not yet 
been released but the Winn car is 
expected to be a three-wheel vehicle. 
Every component in the vehicle has been 

ELECTRONICS > 


redesigned to fit exactly the require* 
ments for this particular vehicle. For 
example, the lead/acid batteries which 
supply the energy have been especially 
modified to make them as light as pos¬ 
sible, specially light plastics cases having 
been moulded. The batteries, which 
shbuld work at 70 per cent efficiency, 
are contained in a “drawer” in the rear 
of the car for easy removal and servicing. 

Winn has concentrated his research 
on the motor and transmission in order 
to reduce losses as far as possible. He 
estimates that the biggest single waste 
of energy in conventional electric ve¬ 
hicles is due to the losses in conven¬ 
tional back axles. Therefore, Winn is 
running his car with completely dry — 
except for sealed bearings—transmission 
systems. These employ a variety of plas¬ 
tics and rubber components and have 
eliminated the back axle completely. The 
Winn City Car is a three-wheeled vehicle 
designed for high stablity and has a 
low centre of gravity. It has front-wheel 
drive. 

The rewards will undoubtedly be very 
great for the first company to develop 
a practical electric car. Whatever the 
major car firms feel about the subject 
they are tanxious to let it be known 
that they are “with it” in regard to the 
present wave of enthusiasm, but very 
few will talk about their intended pro¬ 
jects (if indeed they have any). In fact 
it is mainly the smaller firms which 
have practical propositions they are 
ready to discuss. 

The second part of this article to be 
published next month will discuss, in 
addition to progress with battery de¬ 
sign, some of the electric cars and cycles 
being manufactured, or under develop¬ 
ment, at the present time. 3 
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INTERNATIONAL RESISTANCE CO. (A'SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 


Low-cost metal glaze resistor with per¬ 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

Diamond spiralled metal 
glaze element 

Ceramic substrate 

Plated-on copper 
end cap 

High temperature 
soldered 
termination 


IRC. the developer of Metal Glaze, now 
offers a new. low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element. 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours. * watt 
at 70° C.—four times better than Mil-R-22684 speci¬ 
fication allowance. 

For operation at lower ambients, take advantage with 
confidence of "this mighty midget's inherent stability 
characteristics. For instance, at 40° C. you can give it a full 
i watt. 


Manufactured in Australia by 


CAPSULE SPECIFICATIONS 

IRC Type RGQ 

Commercial rating: i W @ 40°C 


Moulded 

Body 

(Maroon colour) 
.310" x .110" 


Resistance: 
Tolerances: 

Temp. Coefficient: 
Voltage: 


6.2fl to 150K0 
Std. ± 5% 

Special ± 2% 

± 200 ppm/°C. max. 
350 V. max. 


THE CRESCENT, KINGSGROVE, N.S.W. TELEPHONE 50 01 1 1 
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RADIO MISSIONARIES 


The Gospel stations operated by the Far East Broadcasting 
Company are well known to short wave listeners, but the far 
reaching activities of this organisation may not be widely 
known. This description of the beginnings of the company 
and its subsequent development makes interesting reading. 


by John Wheatley 


The term “missionary” still conjures up in the minds 
of some people the vision of a man (or woman) in a pith 
helmet, hacking his way through the jungle or navigating 
crocodile-infested rivers in a canoe. While it must be admit¬ 
ted that there are still a few places in the world where 
such drastic methods of travel are necessary, the twentieth 
century has brought other fields into focus, and these also 
have had their pioneers. In the late 1960s a missionary 
may well be seen with a screwdriver and a set of electronic 
test gear, with a pole-climbing safety belt, or with the 
symbol of today's explosion in communications—a micro¬ 
phone, mightier than a dozen pens and a thousand swords. 

Missionary broadcasting, pioneered from 1931 by station 
HCJB in Ecuador, really came into its own after World 
War II with the popularisation of radio in the more back¬ 
ward areas of the world. The invention of the transistor, 
and the consequent flood of relatively cheap portable tran¬ 
sistorised radio receivers, has vastly multiplied the radio 
audience. 

The Far East Broadcasting Company began operations 
in Manila, Philippines, on June 4, 1948, with a 1KW 
medium-wave transmitter that was really a war-surplus lash- 
up. Improvements made over the next few years included 
the building of six 2KW short-wave rigs and an 8KW 
medium-wave transmitter with a Class-B linear final, all 
“home-brewed.” A 300ft self-supporting radiator mast re¬ 
placed the “flat-top” antenna and its wooden poles. Dipoles 
and “lazy-H” antennas sprang up all over the place. Two 
new 10KW Collins transmitters were obtained in 1954 and, 
shortly thereafter, a 1KW Western Electric “Doherty” made 
its debut on DZFE, Manila’s Fine Music Station. 1030KHz. 
DZAS, the other local medium-wave station, was allocated 
one of the 10KW Collins, on 680KHz. 

The short-wave Foreign Sendees really began to come 
to life with the acquisition in 1956 of an entire transmitting 
station near San Francisco, California. The two transmitters 
of 50KW and 100KW output power were in a different 
class to anything FEBC had previously operated. It is not 
very widely known that the “Company” has no guaranteed 
income from any source, commercial or otherwise, but 
depends on donations from interested people and churches 
who share the conviction that this twentieth-century tool 
is a “must” for spreading the Christian message. 

The 50KW transmitter has two complete RF channels, 
enabling band-switching in 20 seconds. It was shipped to 
Manila, and after the purchase of new property away from 
the populated suburbs of Manila, and the completion of a 
new transmitter building, it went on the air in 1968. 

The 100KW seemed suited to a “medium-wave mod.” 
so it was “re-coiled” for 850KHz and a base of operations 
was found in Okinawa, less than 400 miles from the heavily 
populated east coast of China and only a little more from 
Shanghai. A four-tower directional array was installed, but 
fiat land on the rocky island is as scarce as the proverbial 
hen’s teeth. Consequently, the array was close-spaced, and 
was prolific in phasing and matching problems of all kinds, 
including one tower with a negative impedance! During 
the adjustment period, a resistor capable of dissipating about 
5K.W was needed to terminate the negative tower, and the 
improvisation used was a copper plate hung in a 45-gallon 
drum of water. Of course, the water boiled eventually! 

In re-fhinking the project, FEBC engineers recognised 
that they were really not all that interested in the ground 
wave (for which the lower MW frequencies are so suited) 
as by far the greater part of night and early morning 
coverage was going to be sky wave. The frequency was 
therefore changed to 1360KHz and the array became a 
wide-spaced one — much more efficient and easier to 


Right: the main 
aerial tower at 
Manila, the site 
of the studios 
and medium wave 
heal services . 

Below: FEBC’s 
first 50KW hand- 
switching trans¬ 
mitter. 


tune. Incidentally, the higher MW frequencies produce a 
slightly higher sky-wave field-strength, and the noise level 
is considerably lower, too. 

The call sign is KSBU, and it operates as an all- 
Chinese station. Two other MW stations are operated on 
Okinawa — KSDX in Japanese, 5KW, and KSAB in English, 
1KW. KSAB’s audio programming is fully automated and 
progiams for six hours can be set up in sequence and left 
without any control engineer. This gear was built for $800 
by FEBC engineers. 

Speaking of audio gear, in Manila there are five fully 
equipped control rooms for on-the-air work, plus a sixth 
used only for recording. Six studios are kept busy, as at 
peak periods five different programs radiate simultaneously 
on different frequencies. For instance, at 1300GMT, the 
two local Manila stations are transmitting programs in 
English and Tagalog (the national language) respectively, 
the latter with 3.345 and 6.03MHz in parallel for the further 
islands; 11.92 is carrying Indonesian; 9.715 and 11.89MHz 
are carrying Vietnamese; and 15.235 and 15.300MHz are 
carrying English, beamed to India and Malaysia respectively. 

And this isn't the end of the story. KGE1, operating 
with 50KW (as that geographical anomaly “The Latin 
American service of the Far East Broadcasting Company”) 
came under FEBC’s wing in 1960. In the Philippines, local 
medium-wave stations in large provincial towns and cities 
are being planned. DXK1, 1060KHz, IKW. in Marbel, Min¬ 
danao, was the first to take to the air, in 1965, and three 
others are in planning stages. 

The short-wave Foreign-Service transmitters are being 
replaced one by one with 50KW rigs, and at this moment 
search is being made for bases of operations in other 
countries. Q 


ntCTKONICS Australia, October, 1967 IS 







AUSTRALIA’S UNIQUE AID TO AIR 


In 1944, the C.S.I.R.O. Division of 
Radio-physics, Chippendale, New South 
Wales, embarked on investigations that 
were to result in the installation of a 
unique distance measuring system for 
aircraft covering Australia and some 
adjacent territories. First introduced in 
1953, the system is now used by all 
public transport aircraft and some others. 
It enables the pilot to determine at a 
glance the precise distance of the air¬ 
craft from any selected ground beacon 
within a range up to 200 miles. Valued 
at $5.3 million, the electronic equip¬ 
ment required in aircraft and ground 
beacons was manufactured in Australia 
to designs based on the results of the 
investigations in the division extending 
over some 17 years. A great expansion 
in the use of the system is now immi¬ 
nent. 

Before the end of World War II, while 
planning a postwar program based on 
its experience in military radar research, 
the division led by Dr. E. G. Bowen 
made a survey of the navigational needs 
of civil aviation. The survey disclosed a 
pressing need for short-range naviga¬ 


tional aids and especially for distance 
measuring equipment. Although distance 
measuring radar had been developed for 
military pun>oses, the equipment did not 
meet the civil aviation requirements of 
unattended, automatic operation together 
with maximum accuracy and reliability 
and minimum size and weight. 

The decision was therefore made to 
develop equipment to meet these re¬ 
quirements. By mid-1945, sufficient pro¬ 
gress had been made to permit the first 
flight trials to be undertaken using a 
beacon on the Division’s laboratory 
building and a C.S.I.R.O. aircraft. Four 
airborne units and ground beacons were 
then constructed in the division and in 
1947 operational flight trials were car¬ 
ried out on the Sydney-Melbourne route 
with the co-operation of the airlines and 
the Department of Civil Aviation. 

The trials were so successful that the 
department decided in the following 
year to proceed with the design and in¬ 
stallation of a nation-wide system. 
Amalgamated Wireless (Australasia) 
Ltd. designed and made electronic equip¬ 
ment valued at $2i million for 95 ground 


beacons. This company also manufac¬ 
tured the airborne equipment ordered by 
the airlines, its design being based on the 
latest developments in the division re¬ 
sulting from the experience gained in 
the operational trials. Over 10 years, 
336 units were made, valued at about 
$800,000. 

Meanwhile, the need for distance¬ 
measuring equipment had also been 
recognised internationally but various 
nations, principally the United States 
and Britain, favoured different systems. 
In 1947 the Provisional International 
Civil Aviation Organisation made the 
controversial recommendation that e 
system should be developed using radio 
waves with a frequency of about 
1,000MHz instead of about 200MHz 
commonly used previously and adopted 
for the Australian system. After bitter 
controversy involving issues that were 
not only of a technical nature, agree¬ 
ment on a system specification was 
finally reached in 1958 but the advances 
in technology that were required to pro* 
duce acceptable airborne equipment 
operating at the higher frequency 


The distance measuring system based on research in the CSIRO Division of Radiophys 


1 A transmitter in the aircraft sends 
out a steady stream of short bursts 
or pulses of radio waves. 


2 Each pulse lasts 
for two millionths 
of a second 
or 2 fjsec. 


One pulse is quickly 
followed by another to 
make a pair, the interval 
between the first and 
second pulse of a pair 
being 10 to 54 //sec. 



-10-54 //sec- 


k- 


Then there is 
a long rest period 
of about 
one hundredth 
of a second 
or 10,000 //sec 
before the next 
pair is sent out, 
and so on.' 



2 //sec 


The pilot can adjust the transmitter so that 
the interval between pulses of a pair is either 
10,14,18, etc. in 4 //sec steps up to 54 //sec, giving 
12 types of pulse pairs or channels (see Note). 



ON CHANNEL 

Of^ £ 

10 

AS 

•W E j 


The delay between the transmission from, and the jms 

receipt of a reply in the aircraft is a measure of li!y 

the distance to the beacon, each nauticaNnile causing 
a delay of 12.4 //sec. An indicator on the pilot’s 
instrument panel shows the distance continuously 
even if as many as one half of the transmitted 
pulse pairs remain unanswered. 


6 Each ground beacon responds only to one of 
these channels. After receiving an acceptable 
pulse pair, a reply pulse is automatically transmitted 
\ back to the aircraft. 


Every 20*seconds, the responding beacon identifies itself by 
replying intermittently in the form of pulse pairs instead of 
single pulses. While pulse pairs are being received in the 
aircraft, a light shines or a bleep sounds, identifying the 
beacon in Morse code. 



Single pulses 


Pulse pairs 


Light or bleep 


Dot 


Radio frequency 

Airborne equipment to beacon 206 Mc/s 
Beacon to airborne equipment 224 Mc/s 
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NAVIGATION 


delayed the introduction of the system. 
In the United States, for example, it did 
not come into general use until 1962-64. 

The use of 200MHz in the Australian 
system has important technical advan¬ 
tages. In addition to waves of this 
frequency having more suitable propa¬ 
gation characteristics, their use leads to 
a lowering in the cost of the equipment 
and allows it to be transistorised when 
desirable. The introduction of a 
1,000MHz system into Australia is there¬ 
fore not contemplated, apart from four 
ground beacons being installed in Bris¬ 
bane, Sydney, Melbourne end Perth to 
service international aircraft using these 
airports. 

The Australian system expanded 
rapidly after first becoming operational 
in 1953. By 1957 all domestic public 
transport aircraft had been equipped, 
66 ground beacons were in operation 
and more were being installed. The 
technical and economic value of the 
system had been proved beyond doubt 
by practical experience. 

In 1956 the Division started to 



Beacons 

• Channels 1-12 
■ Channels 13-48 


Cocos Is. 


9 During the long rest periods between 
replies to one aircraft, a beacon may 
. be sending reply pulses to as many as 
50 other aircraft. The many unwanted 


pulses received at an aircraft are 
ignored by making the equipment 
unresponsive to incoming pulses except 
for brief periods of about 12 //sec. 


Pulse pair transmitted Beacon reply received during 12 //sec responsive period 

HPP p?pip[PPHi®P|l|WPfP|il.tip|pppjp|jppip|p||pp!p|p|iPBippip|p|Wi 


Unwanted pulses 



I■ ■ ■■■■■! i 

miles 



Note From 1953 until 1962,12 channels were 
used. The transistorized airborne 
equipment which then came into service 
provided 36 additional channels 
characterized by the use of 5//sec 
pulses. Selected ground beacons are 
being converted so that they respond 
only to one of these new channels. 


Unwanted pulses 



II 


200 miles 

10 The occurrence of these brief periods 
is continually and automatically 
adjusted as the delay in receiving 
replies changes with distance. 

11 A few seconds after replies cease, 
either because the beacon is out of 
range or because the pilot has selected 
a new channel, a search for a new 
beacon starts automatically. 

The occurrence of the responsive periods 
is gradually varied over the range from 
early to late, corresponding 
to 0 to 200 miles, in 30 seconds. 

Unwanted pulses received during 
responsive periods are few and spasmodic 
and are ignored. 

However, when pulses are received 
during more than 4 or 5 successive 
responsive periods, they are recognized 
by their regularity as being beacon 
replies. Searching ceases and the 
occurrence of the responsive periods 
now changes with the distance from 
the new beacon. 
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f if CHRONICS 


examine the feasibility of developing 
even lighter and more reliable airborne 
equipment by using solid-state devices 
such as transistors instead of valves. 
Following construction of a first experi¬ 
mental unit having the same perform¬ 
ance as the valve-type commercial 
model, three transistorised units with 
improved performance were built and 
flight tested. These units made provision 
for increasing the number of channels 
from 12 to 48, using a scheme put 
forward by Mr B. R. Johnson, of A.W.A. 

Having decided that a 48-channel 
system would meet the foreseeable needs 
of the increasing air traffic in south¬ 
eastern Australia, the Department of 
Civil Aviation awarded a $110,000 con¬ 
tract to the company in 1960 for the 
supply of conversion kits for 30 beacons. 
The first transistorised airborne equip¬ 
ment developed by the company went 
into service in 1962. Since then 280 
units valued at $1.82 million have been 
manufactured. 

Further important developments are 
now taking place in the Australian 
system. Fully transistorised ground 
beacons, intended especially for opera¬ 
tion in remote areas, are being developed 
by A.W.A. for D.C.A. The power re¬ 
quired to operate these beacons is so 
small that it can be supplied by dry 
batteries when desirable. 

To meet the needs of smaller aircraft, 
A.W.A. have developed inexpensive, 48- 
channel airborne equipment whose esti¬ 
mated installed cost is about $2,100. In 
addition to distance, the equipment 
shows the speed of approach towards a 
beacon. By comparing this with the in¬ 
dicated air speed, the pilot can assess 
how directly he is flying towards a 
beacon. Delivery of the new equipment 
will start in September. As a result, the 
number of aircraft using the Australian 
distance-measuring system is expected to 
increase from about 200 at present to 


over 400 in two years. 

a 
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New Electronic 

Microscopes 

In recent years, two microscopes of the utmost industrial 
importance have emerged from Cambridge laboratories — 
the X-ray microprobe, and the scanning electron microscope. 
Now Dr V. E. Cosslett's section in the Cavendish Laboratory 
(which developed the X-ray microprobe) has provided the 
basis for a versatile design of giant electron microscope. 


The first electron microscope, built in 
Berlin in 1931, operated at 70,000 volts, 
and commercial models were later avail¬ 
able working at 100,000 volts. The volt¬ 
age is used to accelerate the elec¬ 
trons in the beam which illuminates 
the specimen. Thus the higher the volt¬ 
age, the more penetrating the beam and 
the thicker the specimen it can handle. 

During and soon after the war, volt¬ 
ages began to be stepped up; Metro¬ 
politan-Vickers in Manchester and 
Philips in Holland both developed proto¬ 
types working at 400 kilovolts. Simul¬ 
taneously, however, both biologists and 
metallurgists developed methods of mak¬ 
ing much thinner sections of their mater¬ 
ials, which could easily be penetrated 
by the commercial 100,000 volt mach¬ 
ines available. The incentive for the 
larger machines faded, and development 
came to a halt for a while. 

However, biologists and metallurgists 
are nervously aware that when they ex¬ 
amine their ultra-thin sections, they may 
be seeing the results of their own tech¬ 
niques of preparation as much as the 



The electron microscope — a far 
cry from the optical type in 
appearance and performance . 
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by John Davy 


substance itself. It has become increas¬ 
ingly important to be able to examine 
much thicker specimens of metals, since, 
for example, the very thin specimens 
may have had crucial inclusions or struc¬ 
tures etched out. Similarly, biologists 
hanker to observe whole bacteria or 
cells under very high magnifications. 

The renewed push for high voltage 
microscopes was started in France by 
Electron Optics at Toulouse, which 
quietly built a 1,2 million volt machine 
and surprised everyone not only with 
some remarkable micrographs of thick 
metal foils, but also with pictures of 
living bacteria taken in a specially de¬ 
signed 4 ‘wet cell” attached to the micro¬ 
scope. 

Several groups, including Japan¬ 
ese teams, the Philips Laboratories in 
Holland and Radio Corporation of 
America, have now built high-voltage 
machines, ranging from half a million 
to a million volts. The Cambridge 
machine, which has been worksing at 
750,000 volts for a year and is now to 
be produced in the 1 million volt com¬ 
mercial version by A.E.I., was limited in 
size by the voltages which could safely 
be handled within the Cavendish labora¬ 
tory. The high voltage equipment is in 
the largest room which could be ob¬ 
tained, lined with aluminium sheet 
to minimise spark-over and 'interference 
with other laboratory equipment. Be¬ 
low iC in the basement, is the micro¬ 
scope, standing on a four-foot-thick con¬ 
crete block. The water-cooled magnetic 
lenses, some of which weigh more than 
2 cwt, have to be handled by a special 
forklift truck. 

One of the most important current 
projects is to test a theory, put forward 
last August by Dr A, Howie of the 
Cavendish Metal Physics section, which 
could have far-reaching effects on the 
future of high voltage microscopes. It 
had been assumed that there would be 
diminishing returns from higher voltages 
when examining metal sections, so that 
a ten-fold voltage increase would only 
give a three-fold improvement in elec¬ 
tron beam penetration. But Dr Howie 
has shown that above certain critical 
voltages, much higher penetration should 
occur. If confirmed, this could provide 
an incentive for going to still higher 
voltages (an American group at the 
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Argonne National Laboratory near Chic¬ 
ago is doing a design study of a 5- 
million volt machine). 

Although not first in the field, Cam¬ 
bridge microscope is exceptionally ver¬ 
satile (as will be the commercial ver¬ 
sion). For example, it has a special 
helium-cooled specimen stage for exam¬ 
ining samples at extremely low tempera¬ 
tures when they Jose all electric resis¬ 
tance and become superconducting. The 
stage will also make it possible to follow 
radiation damage in than metal foils, 
created by the electron beam, while it is 
actually happening. 

While high voltage electron micro¬ 
scopes are at the start of their industrial 
careers, another microscopic horse from 
the Cambridge stable is setting a brisk 
commercial pace. This is the scanning 
electron microscope, developed by Pro¬ 
fessor C. W. Oatley’s group in the uni¬ 
versity’s engineering department, and 
commercially developed and marketed by 
Cambridge Instruments as the Stereo¬ 
scan. Launched 18 months ago, 100 
will have been installed by the end of 
this year. Apart from bringing joy to 
biologists, doctors and metallurgists, the 
instrument seems — by one of those 
curious coincidences — to have emerged 
precisely in time for the micro-electronic 
age, in which it seems likely to 1 play a 
crucial role. 

Here again, the idea dates back to 
before the war, but the early instru¬ 
ments were failures. The principle is 
to scan a specimen with a very narrow 
electron beam. Some of the electrons 
are reflected; but the beam also prods 
the surface into emitting its own secon¬ 
dary electrons. Both the reflected and 
the secondary electrons can be collected, 
via a charged metal cage near the speci¬ 
men, -and used to generate a TV picture 
of the specimen surface on a screen. 
The Cambridge group managed to make 
vast improvements in the collection and 
management of the electrons from the 
specimen. 

The result is a microscope which can 
work at a range of magnifications from 
50 to 200,000 times. The way in which 
the secondary electrons are collected 
produces an image with a striking three- 
dimensional quality, and there is excep¬ 
tional depth of focus. This makes the 
instrument ideal for examining rough 
and uneven surfaces of all kinds. Biolo¬ 
gists — especially insect anatomists— 
have leapt at it, for almost no prepara¬ 
tion of specimens is needed (normally 
only a very thin metal coating to make 
the surface conductive). This has pro¬ 
duced startling pictures showing details 
of the anatomy of flies’ eyes, insect 
cuticles, and all kinds of biological 
specimens. Textile and fibre people can 
get a quick, easy and extremely detailed 
look at fabrics, threads and yarns. But 
perhaps the most important field of ap¬ 
plication is for examining semi-conduc¬ 
tors and microcircuits. 

These devices demand the most deli¬ 
cate etching and treatment of the sur¬ 
faces of silicon and other crystals, often 
with elaborate, virtually microscopic 
connections to be made. Furthermore, if 
a voltage is applied to the surface, this 
will affect the emitted electrons, so that 
an area of negative potential will show 
up brighter and a positive potential 
darker. Thus faults, short circuits and 
damaged areas can be tracked down and 
pinpointed at high magnification while 
the device is working. A further tech- 
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THE NEW LUX SQ-1220 STEREO AMPLIFIER 
COMPLETELY SOLID STATE — 100 WATTS R.M.S. 

The new and outstanding Lux SQ 1220 is rated at 50 watts R.M.S. into 
an 8 ohm speaker load. Distortion is so minute it is difficult to measure 
even at high outputs. 40 transistors and diodes. Frequency response 
is 10-50,000 Hz. plus or minus 1 dB. Provision is made for separate 
bass and treble controls in each channel, low and high filters, frequency 
selectors and tape monitoring. Ask for complete and unabridged specifi¬ 
cations on this princely Lux amplifier. Performance can only be described 
as superlative. Available November. Including Sales Tax $350. 


THE LUX SQ-65-30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20.000 Hz. plus or minus IV 2 dB. 
at full output, the circuitry of the SQ 65 incorporates silicon diodes and 
P.P. 7868’s output being 30 watts R.M.S. in each channel. Input 
sensitivity is 4 mV. for magnetic p.u. Tone compensation circuits include 
a U.S. patented M.F.B. systems and new Lux NF electronics. Substantial 
grain oriented output transformers of unique design are responsible for 
the outstanding performance of the SQ65. Features include tape monitor¬ 
ing circuit, phase switch, blend control, speaker switch, headphone jack, 
scratch filter and rumble filter. The MFB circuitry is effective on normal 
speaker systems. Write for complete specifications. Inc. Sales Tax $199. 


LUX AMPlfflfflS ARE UNEQUA1UD 

FOR VALIK, QUALITY 

AND PERFORMANCE! 


New vistas in electronics have been opened by the research division 
of the Lux Corporation, Japan’s leading manufacturer of high quality 
amplifiers and associated equipment. Engineering and wiring are most 
meticulous as detailed examination discloses. The NHK Broadcasting 
Network use Lux amplifiers — and the Olympic Stadium in Tokyo was 
equipped with Lux public address systems. Much Lux electronic circuitry 
carries world-wide patents and is exclusive to Lux amplifiers. As Aus¬ 
tralian agents, Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value and is fully 
guaranteed. 


THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER — $189 

This fine silicon transistor stereo amplifier is rated at 80 watts peak power 
output and distortion is negligible at normal lounge room listening levels. 
Frequency response is 15-50,000 Hz. plus or minus 2 dB. Magnetic 
sensitivity is 3.5 mV, tape head input 1.8 mV and additional features in¬ 
clude unique bass and treble control circuitry permitting changeable 
crossover frequencies for both high and low ranges. High cut (scratch 
filter), low boost (loudness control), tape monitor, speaker switch, head¬ 
phone Jack and normal treble/bass controls are standard. Used with 8 
ohm speaker systems power output is 20 watts R.M.S. per channel. The 
audio excellence of the SQ-101 is obvious even to the untrained ear. 
Earlier substantial shipments sold out in a few days! Inc. Sales Tax $189. 



LUX SOLID STATE STEREO AMPLIFIER — THE MODEL SQ-77T — $149 

Using silicon power transistors the SQ77T is rated at 30 watts R.M.S, 
in each channel with a 4 - 6 ohm speaker load. Frequency response is 
10-50,000 Hz. plus O, minus 3dB. Input sensitivity is 1.8niV for magnetic 
pickup or tape head, aux. inputs being rated at 200 mV and 800 mV. 
Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), input selector, headphone 
jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra-modern solid state devices results 
in complete reliability and unique musical performance. Inc. Sales Tax 
$149. 




THE LUX SQ-38D STEREO AMPLIFIER 

An extremely high quality stereo amplifier with push pull triode output. 
Frequency response is 20-20,000 Hz. plus or minus 1 dB. and the external 
case is magnificent palisander veneer. Controls include mode switch, 
balance, volume, separate bass and treble controls for each channel, a 
function switch and a tape monitor press-in switch. Price inclusive of 
Sales Tax is $239. 


NEW LUX MOVING MAGNET 
STEREO CARTRIDGE 


The Lux T-15-M has been acclaim¬ 
ed as a brilliant performer by 
discriminating audio enthusiasts — 
frequency response is conserva¬ 
tively quoted at 20-20,000 Hz. and 
stylus pressure is from 1 to 214 
grams. Tracking angle is 15°, output is 5 mV. at 1 kHz. Stylus sizes 
available are 0.7 mil. conical diamond and the new elliptical diamond 
(T-15-ME). From a musical appreciation point of view the Lux T-15-M 
compares favourably with cartridges twice the Encel price . . . T-15-ME: 
$29.50. T-15-M (conical diamond stylus) inc. Sales Tax $24.50. 



* Wholesalers 


Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
Sydney Store: 257 Clarence St., Sydney. Tel. 294563, 294564 
Australia’s Greatest Hi-Fi Centre 
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for audio, radio and hybrid 
television applications 

Mullard now offer a comprehensive range of Silicon 
Planar transistors for all new design requirements. These 
devices are outstanding in performance and 
are available at competitive prices. 

Further details are available from the addresses below: 

N.S.W. 35-43 Clarence St., Sydney, N.S.W. 2000. Phone: 29 2006 
VIC. 123-129 Victoria Pde., Collingwood, VIC. 3066. Phone: 41 6644 
QLD. 33 Bowen St., Brisbane. QLD. 4000. Phone: 2 8746 
S.A. 266-270 Sturt St., Adelaide, S.A. 5000. Phone: 51 6341 
W.A. 579 Murray St., Perth, W.A. 6000. Phone: 21 2561 

Mullard-Australia Pty. Ltd. 

Associated with MULLARD LIMITED, LONDON 
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Microscopes . . . cont. 

nique is being developed in the Depart¬ 
ment of Materials Science in the Uni¬ 
versity College of North Wales, Bangor. 
The Stereoscan’s beam will also generate 
currents below the semiconductor sur¬ 
face; by applying voltages across the 
device, these currents can be used to 
generate “conductive maps” of the de¬ 
vice showing details of its sub-surface 
properties. 

A close relative of the scanning elec¬ 
tron microscope is in wide commercial 
use, the X-ray microscope (or electron 
microprobe or microanalyser) originally 
developed in Dr Cpsslett’s laboratory. 
Instead of collecting electrons generated 
by the scanning beam, the instrument 
registers X-rays which are also pro¬ 
duced. Different elements emit X-rays of 
characteristic wave-length. So by adjust¬ 
ing the detection system, images of par¬ 
ticular elements in the sample can be 
produced. This is of enormous value in 
examining minerals, metals and alloys. 
Although the X-ray signals are relatively 
weak, so that less detail can be shown, 
the distribution and location of particu¬ 
lar substances and inclusions can be 
accurately and quickly spotted. 

More recently, Dr Cosslett has been 
exploring some of the increasingly in¬ 
teresting uses in biology and medicine. 
The instrument has been used for exam¬ 
ining lung tissue in studies of industrial 
diseases Tike stannosis (caused by in¬ 
haling tin particles) and -pneumoconiosis 
(caused by coal dust). It has been used 
for studying the distribution of iron in 
liver and in blood cells, the mineralisa¬ 
tion of teeth and bones, and even for 
studies of enzymes (which often contain 
metal atoms). 

Beyond all these instruments is a pro¬ 
ject at the Argonne Laboratory, in 
France, for a microscope which will 
combine the techniques of the scanning 
microscope with the Very high magnifi¬ 
cation and resolution of the conventional 
microscope. A very fine electron beam 
is created by applying a high voltage to 
a tungsten needle. The beam is acceler¬ 
ated through magnetic lenses and then 
scanned across the specimen. An ad¬ 
vanced form of detection system picks 
up the transmitted electrons and regis¬ 
ters their energy losses, displaying the 
result as a picture on a screen. Each 
element has its characteristic energy loss 
spectrum, so that it should be possible 
to depict the distribution of each element 
in the specimen. The full performance 
of this machine may depend on some 
new magnetic lenses, differing consider¬ 
ably from those normally used and which 
are involving some elaborate computa¬ 
tion. 

The implication of all this is that 
microscopy, which virtually launched 
the scientific age, is now a technology 
in full bloom. It not only provides essen¬ 
tial tools for industry, but is becoming 
a substantial industry in its own right. 
A good deal of the British work has 
been done by academic groups, more or 
less on a shoestring. The high voltage 
electron microscope project shows that 
these modest days are over. A good deal 
more Government backing is likely to be 
needed. But this is a field which can 
give invaluable stimulus, not only to 
microscopy as such, but to many ancil¬ 
lary technologies on which microscopy 
depends — high vacuum, high voltages, 
and some quite fancy electronics. 
(‘‘Management Today*” June, 1967) Q 



MEASURING JAW MOVEMENTS 


A device that may guide dental researchers to a clearer 
understanding of the complicated movements of man's 
jaw has been developed in U.S.A. by an engineer at the 
General Electric Research and Development Centre. 

The refined mechanical device can measure and record minute jaw 
motions — even below the level of human consciousness. It can be 
used to study the movements of the human jaw during the complicated 
processes of talking, chewing, and swallowing. Developed by George S. 
Schmidt, a mechanical engineer in the Centre’s Mechanical Technology 
Laboratory, the jaw motion measurement device will be used as a 
research tool by staff members of Marquette University’s School of Den¬ 
tistry in Milwaukee. Wisconsin. The project was financed by the United 
States Department of Health, Education, and Welfare. 

The highly developed measuring instrument will be used initially at 
Marquette for the study of the retrusion (backward) motion of the jaw 
during swallowing, an understanding of Which is important in the fitting 
of dentures. It is also expected to be used to aid investigations of 
normal and abnormal tooth and jaw stresses that occur during chewing. 

One of the most difficult problems in dentistry, according to the 
dehtal profession, is the elimination of destructive forces that arise in 


The jaw motion measurement device measures the six angles of 
jaw movement in inches and degrees of rotation with high 

accuracy. 

I I 

| chewing when upper and lower teeth or dentures do not contact properly. | 

1 These forces are a major cause of tooth loss. 

“The ability to study accurately normal and abnormal chewing 1 
I motions should reveal certain chew ing patterns that can be associated 

| with dental disorders,” Schmidt said. “Recognising and correcting abnormal 

| chewing patterns could improve the fitting of dentures ahd protect natural 

1 teeth,” he added. 

Constructed of aluminium and weighing only 20 ounces, the device 
| measures the six angles oif jaw movement in inches and degrees of 

| rotation with an accuracy of one thirty-second of an inch maximum 

| total error. Counterbalanced for minimum reaction on the subject’s 

| teeth, the device is attached to the teeth by a dental “clutch” and 

| is suspended so as to be in dynamic relation to the jaws of the subject. 

| Electrical signals produced by the movement of the device can be fed 

| directly into an analog computer for analysis. 

Although the jaw motion measurement device made for Marquette 
| University is a prototype instrument, it is possible that devices df this 

| sort will find use in other dental schools throughout the country and 

1 perhaps even in the dentist’s office. q 

§ I 
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ZEPHYR PRODUCTS PTY. LTD 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 


High Compliance tweeters 


High Compliance wide range speakers 


FT-502 


. 

(SOLE AGENT) 
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SPECIFICATIONS- 
Size : 50 mm (2 in.) 

♦Impedance 8 or 16 Q 
Frequency Range: 2,000 — 20,000 c'S 
Sensitivity : 100 dB 
Power : 30 W max , 8 W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight: 193 g (6 81 oz). Ceramic 
Weight: 615 g (1^ lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 


SPECIFICATIONS 
Size : 160 mm (6'A in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 40 —50 c s 
Frequency Range: f„ — 2,000cs 
Sensitivity : 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1'4 lbs)* Ceramic 
Weight : 1,660 g {3% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 


SPECIFICATIONS 
Size : 200 mm {8 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity: 98 dB 
Power: 45W max., 15W norri. 

Dimensions: 208 x 208 mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs), Ceramic 
Weight: 2,760g (6>& lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 


FE-103 


Price $8.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 65—95 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 96 dB 
Power : 5W max., 3W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193g (6.81 oz), Ceramic 
Weight: 630g (1% lbs) 

Coaxial speakers 

FX-201 


FE-163 


Price $14.64. 
Plus Sales Tax 
$3.05. 


Size : 160 mm (6J£ in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f„): 40—60 c/s 
Frequency Range: f„—20,000c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398g (14.04oz), Ceramic 
Weight: 1,260g (2% lbs) 


FX-200 G2 


Prices $23.88. 

Size : 200 mm (8 in.) Plus Sales Tax 
♦Impedance : 16 ft 
Resonant Frequency (f„): 45—75 c/s 
Frequency Range: f„—18,000 c/s 
Sensitivity: 101 dB 
Power: 10W max., 5W nom. 
Dimensions : 206 <imm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200g (4% lbs) 


C T ^ Price $21.60. 

Plus Sales Tax 

Size : 200 mm (8 in.) s0 

♦Impedance : 16 ft 
Resonant Frequency (f„): 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 

Dimensions: 206 ^imm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (4% lbs) 


2-way network 2 or 3-way network 


PW-65A 

Size : 160 mm ( 6 1 2 in.) 

♦Impedance : 8 Q 

Resonant Frequency (f,.): 70-100 c/s 
Frequency Range : . f 0 —15,000 c/s 
Sensitivity: 97 dB 
Power: 6W max., 5W nom. 

Dimensions : 164.9 (»mm, 86.2 mm depth 
Magnet Weight: 77 6 g (2.73 oz) 

Weight: 476g (1& lbs) 

Prica $6.60. 

Plus Salas Tax $1.35. 


♦at 400 c/s; +at 3,000 c/s 


LC -100 

Prica $6.60. 

Plus Salas Tax 
$1.38. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 0 
Attenuation : 6 dB/oct. 

Dimensions: 63.1 0mm, 69mm height 
Weight: 280 g (9.88 oz) 


LC-3QO 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 O 
Attenuation: 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34mm D 
Weight: 1,430 g (3 K lbs) 

Price $22.20. 

Plus Salas Tax $4.63. 

tweeter 


Price $11.04. 

Plus Salas Tax $2.30. 


FHT-1 


FHT-l 

tImpedance : 16 ft 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight- 330g (11.75oz) 
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TELEPHONE CALLS 


FROM HIGH-SPEED TRAINS 


handsets on the train are relayed by 
the train’s transmitters to trackside sta¬ 
tions. From these points they go by 
landline to Philadelphia. Similarly, in¬ 
coming signals are sent from 
Philadelphia by fandline to the track- 


so spaced that a train is always within 
range of the next. A trackside relay— 
essentially a magnetic triggering device 
—is operated as the train passes, and 
sends a signal which automatically 
causes the receding relay station 
to cease operation at the frequency of 
the train’s equipment, and shifts the 
signal at the same frequency to the next 
relay station which the train ^ is 
approaching. 

The General Electric Co. is providing 


FIXED STATION 


BOOSTING STATION 


side stations from where they are beam¬ 
ed by radio to the train. 

The American Telephone and Tele¬ 
graph Co. will provide the radio-tele- 
phone service. Sixteen Government fre¬ 
quencies — 8 mobile and 8 wayside 
—in the 400MHz band will be used. 
Each channel will be lOOKHz wide, and 
a 1MHz separation between transmit 
and receive bands will prevent cross¬ 
talk. Fifty-watt transmitters and associ¬ 
ated receivers will be installed in the 
telephone-equipped cars. There will be 
nine wayside stations, each with a 300- 
watt transmitter, a receiver and an an¬ 
tenna. These stations will be from 35 
to 40 miles apart and will link the 
mobile equipment with a central opera¬ 
tor in Philadelphia. 

Only one of the nine trackside trans¬ 
mitters is in use at any one time for 
communication with a particular train. 
The trackside relay stations are 

ELECTkONICS 




TUNNEL 


WAVEGUIDE 


MOBILE STATION 

These special arrangements will he required to ensure reception 
while trains are travelling through two long tunnels on the Washington * 

New York run. 


the mobile equipment and Motorola Inc. 
is making the wayside station gear, both 
as A. T. and T. subcontractors. Bell 
Telephone Laboratories, an A. T. and 
T. subsidiary, is to supply the amplifiers 
and waveguides to carry signals through 
the two tunnels near the Baltimore ter¬ 
minal. 

A *‘leaky” waveguide consisting of 
two parallel wires is expected to over¬ 
come the problem of signal attentuation 
in the Baltimore tunnels. Two-way am¬ 
plifiers may be placed along the wave¬ 
guide as needed, and a two-way ampli¬ 
fier at the tunnel portals will boost the 
signal for relay either to the train or a 
wayside station. 

A communications consultant esti¬ 
mates the cost of the mobile and way- 
side hardware at between $1 million 
and $1.5 million. (“Electronics,” Vol. 40, 
No. 5.) a 
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Trains running between Washington and New York City will 
soon be equipped with booths from which passengers can 
make telephone calls while travelling at high speed. 


The telephone booths are being in¬ 
stalled in cars to be put into service by 
the Pennsylvania Railroad in the first 
test of advanced data links planned for 
rapid transit systems, referred to in the 
January 23, 1967, issue of “Electronics.” 
This report said: “Commuters on the 
rapid-transit systems of the 1970s may 
be able to read teletyped news and make 
calls . . . during their ride. At least, 
the prospects for equipping future high¬ 
speed systems with a variety of com¬ 
munications gear are being studied by 
the Environmental Science Services Ad¬ 
ministration. 

“Three transmitting methods are be¬ 
ing considered by the agency’s tele¬ 
communications group: inductive coup¬ 
ling in the 20 to 20()KHz range now 
employed on railroads; capacitive coup¬ 
ling using a plate, on the ground and 
one on the car with a half-inch air gap: 
and wave guide coupling using a ‘leaky’ 
waveguide radiating only towards the 
train in the millimetre and centimetre 
wavelengths.” 

At this stage, none of these systems 
is planned for the railway telephones. 
Radio links and landlines will be used 
instead. 

Expected to start in October, the test 
will be one in a year-long series of 
Northeast Corridor demonstrations 
soonsored by the Office of High-Speed 
Ground Transportation (soon to become 
part of the newly formed Department 
of Transportation). The Northeast 
Corridor is the hfgh-traffic-density sec¬ 
tor from Boston to Washington, where 
improved rail service is sought. The 
Pennsylvania Railroad, prime contrac¬ 
tor for the New York-to-Washington 
test run, will use 30 electric-powered 
parlour and snack-bar cars equipped 
for phone service. 

To make a call from a train, a pas¬ 
senger simply deposits a coin in the 
pay phone, and this connects him with 
an operator at the Philadelphia tele¬ 
phone terminal, who can connect the 
caller to any phone system in the U.S.A. 
Incoming calls from phone subscribers 
to passengers on the trains are also 
routed through the Philadelphia terminal. 

The speech signals from the telephone 

















for the sheer pleasure of stereo 

choose two Mini'fPsystems 

with a response from 

35Hz-18,000Hz (±6db) 


PLESSEY 


Introduce truly marvellous stereo sound into your home with two exciting new Mini-fi speaker systems. 
You’ll be thrilled and amazed with the brilliant overall response from these small 14" x 8" x 8" 
enclosures. A completely new pneumatic suspension woofer with a remarkable free air resonance of 
25 Hz and the outstanding 5FX tweeter are combined in the Mini-fi to give the spectacular 35 Hz to 
18,000 Hz response (± 6db with bass boost under anechoic conditions). Combined with a great 
15 Watts RMS power handling capacity, the new Mini-fi offers you an impressive range of features. 
Mini-fi is distinctive, both in appearance and performance and has won wide acclaim from critical 
hi-fi enthusiasts. Contact your nearest quality audio centre for complete details of the Mini-fi 
miniature speaker system. ® .d rente Mark 

Plessey Components Group 

Rola Division The Boulevard 
Richmond Victoria3121Telephone42 3921 

NSW Plessey Components Rola Division PO Box2 Villawood 2163Te!ephone 72 0133 
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CAR SIMULATORS INVESTIGATE 
ROAD HAZARDS IN U S. LAB. 


Driving simulators have been mentioned before in these pages 
(see "Drivers Stage Accidents in Car Simulator" in the June, 
1965 issue). This article from "Popular Science/' July, 1967, 
indicates the advanced state reached with the design of these 
fascinating devices in the U.S.A. 


Ail the hazards encountered in nor¬ 
mal driving are to be found in a wonder¬ 
ful new test course laid out on the floor 
of a remodelled factory in Providence, 
Rhode Island. Here, the U.S. Public 
Health Service’s new Driving Research 
Laboratory has set up two driving 
machines built around real cars that— 
with the help of sound, motion, special 
optics and closed circuit television — 
make you swear you are really out on 
the road. 

While driving simulators can be re¬ 
garded as fascinating toys, they are part 
of a deadly serious program being under¬ 
taken by the Center for Urban and In¬ 
dustrial Health, a part of the Public 
Health Service, which is, in turn, a part 
of the Department of Health, Education 
and Welfare. 

Under the leadership of Dr Richard 
E. Marl and, chief of the injury-control 
program, and Robert K. McKelvey, 
director of the driving-research labor¬ 
atory, scientists are trying to find out 
why you drive the way you do and what 
can be done to make you a better driver. 
For the first time, too, it will be possible 
to make systematic studies of the effects 
of alcohol on driving. 

“We’ll test subjects before and after 
they consume a measured amount of 
alcohol,” Bob McKelvey told me. ‘That 
way they’ll serve as their own controls. 
If their driving gets even slightly poorer 
after a drink or two, we’ll know it. 

“We’ve got all kinds of questions we’d 
like to answer: Does stopping and drink¬ 
ing coffee really help control fatigue 
when you’re on the road? What effects 
do benzedrine, tranquillisers, and other 
drugs have on drivers? There are prob- 


by W. Stevenson Bacon 

ably prescription drugs being used that 
cause accidents, and no one knows it.” 

Needless to say, the Public Health Ser¬ 
vice would like to know what those drugs 
are and give the information to physi¬ 
cians and the public. 

What physical disabilities affect driv¬ 
ing? How about aged drivers? “We in¬ 
tend to work with people in these cate¬ 
gories to see exactly what they can and 
can’t do behind the wheel,” McKelvey 
continued. “We’d like to know how 
drivers react in a crisis, how far you 
can drive without getting too tired to do 
a good job, and what happens when we 
distract a driver. We want to find out 
whether driver training really does make 
better drivers and whether it might be 
possible to rehabilitate poor drivers.” 

One important point that McKelvey 
and other authorities on automobile safe¬ 
ty have made time and time again is 
that while we can improve driving skills, 
we have thus far had little success in im¬ 
proving driver attitudes. “Here’s a chance 
to try something new,” says McKelvey. 
“With simulators we can create crises— 
traumatic situations that will help a 
driver understand the consequences his 
driving might have in a real situation.'” 

In other words, simulators let you 
live through an accident and become a 
better driver because of it. 

How do they work? Simulating a long 
trip is best done with the belt simulator. 
It has five moving belts running in an 
endless loop 35 feet long. As you press 
the accelerator, the centre belt, painted 
with highway dividing lines, and the two 


side belts containing trees, shrubs, signs* 
and other scenery, speed up, giving a 
perfect illusion of motion. 

Adding to the illusion is the lateral 
motion of your car: it is mounted on a 
movable steel frame, and an electric mo¬ 
tor makes it drift laterally. The wind 
blowing in your window is real—but it’s 
provided by a fan. A hood covers the 
car, and illuminated “window boxes” at 
sides and rear suggest scenery. Flicking 
the ignition brings to life the “engine” 
(a multitrack tape recorder connected to 
a speaker on the firewall). Flooring the 
accelerator races (the “engine” and vib¬ 
rates the car realistically. 

You see a oar travelling ahead of ybu: 
Actually it iis fixed in place on the right- 
lane belt and, depending on its simu¬ 
lated speed (decided by the operator), 
the belt moves toward you or slowly 
away. As you swing around it, you move 
the lens projection system over to the 
left-lane belt, which moves toward you 
carrying opposing traffic. 

At a computerised console outside 
your car, the operator reads your speed, 
the speed of the car ahead, and the 
speed of opposing traffic from three large 
speedometers. He adjusts lighting on 
the belts (60,000 watts Of mercury and 
fluorescent lamps) and the lights on the 
model cars to create daylight, twilight, 
or night driving conditions. Other 
meters show the simulated distance be¬ 
tween your car and the models, from 
750 feet down to zero. 

As you drive, electrodes measure your 
respiration, heart rate, blood pressure, 
and skin resistance, and a pen-recorder 
notes each variation on a moving chart. 
The car itself measures reaction time: 
the time it takes you to lift your foot 
from the accelerator in an emergency. 
This data is flashed to a timer and 
recorded. 

Chief engineer of the laboratory is 
Eugene Pazera, a dedicated researcher 
who delights in his fantastic toys. “Want 
to drive?” he asked me, as I looked 
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Simulator Provides Thrills 
for U.K. Race Track Fans 

For five shillings , anybody can try his or 
her hand at driving around the Snetterton 
race track in England in a modified Lotus 
31 Formula 3 racing car — but only in the 
track simulator installed there. The image 
of the track is projected on a large screen 
in front of the Lotus and unwinds before 
the car as the driver operates the controls. 
The rate of simulated speed is directly re¬ 
lated to the four-speed gearbox and acceler¬ 
ator. Any faults in the driving performance 
are heralded by a loud “honk” and a flash¬ 
ing red light. Five laps of the track are 
allowed for the five shillings fee. 
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PAINTON (AUSTRALIA) PTY. LTD. 


Connectors 

A range from 2 contacts to 71 
contacts which will meet most re¬ 
quirements. 



Resistors 

An almost infinite variety in wire- 
wound, cracked carbon and metal 
film. 






Fadera 

Attenuators 

Switches 


Other Painton components include: RF Chokes, Knobs, Dials, Pointers, Spring Loaded Terminals, “Cam- 

block" Terminal Strips, Relays 




2 A miniature 


3, 6 and 10 amps double pole 


Potentiometers 

From 0.3 w to 25 w. 


Painton are distributors in Australia for the following 


high grade components: 






ALCU5IAIITCH 


Trimpot adjustment poten¬ 
tiometers, precision poten¬ 
tiometers, transducers mi¬ 
crocomponents, miniature 
relays. 


PEBMABK 

ELECTROPRtHTS 

ELCOM 


High precision wirewound 
resistors to Mil speci¬ 
fications and to order. 


PARKER 


Sub-mifliature switches and 
knobs. 


W1HCHESIER 
4 USECO 


cable markers 


Flexible printed 
wiring. 

Switches, connectors 
and attenuators. 

the 10,000% overload 
meter 

connectors and terminals 


Discuss your componenf problems with our technically qualified 
people at any of the Painton branches. 


DIGITIZER 


decade and binary thumb¬ 
wheel switches 


MURPHY STREET 
RICHMOND 
VIC. 


6 PACIFIC HIGHWAY 
ST, LEONARDS 
N.S.W. 


28 COLWYN STREET 
MT. GRAVATT 
QLD. 


11 BLACK TOP ROAD 
HILLBANK 

(VIA ELIZABETH VALE). 

SI-U19 


EVERETT AGENCY PTY. LTD. 
17 NORTHWOOD STREET 
WEST LEEDERVILLE 


W.A. 

8-4137 
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over the Rambler American used in the 
belt simulator. “Sure,” I said brashly, 
hopping in. 

We were parked on the side of o 
long, straight “road” with bushes and 
trees at the sides, and, in the distance, 
snow-covered mountains. I shifted the 
car into “drive” and we moved off. 

Not prepared for the elaborate effects, 
I sat bolt upright, concentrating on stay¬ 
ing on the road, forgetting it wasn’t 
real — or was it? 

Soon I was nearing a car in my lane 
—I could see his tail lights in the twi¬ 
light — and I speeded up to pass him. 
Suddenly, out of nowhere, a car appear¬ 
ed in the opposite lane — I couldn’t 
pass and I veered wildly back behind 
the car I had been following. He slow¬ 
ed down. I jammed on the brakes . . . 
too late. 

Terrified, I watched the rear of the 
car loom up in the windshield, and in¬ 
stinctively braced myself for a rending 
crash. An instant later there was a 
gentle “pop” as a lens retracted out of 
the way. 

Still more advanced in design is the 
television simulator. If you want to 
sample every driving condition and haz¬ 
ard of the road, the TV simulator is 
equipped for it. The driver of the car 
actually ‘drives” a motorised television 
camera that follows every steering-wheel 
variation and speeds up, slows down or 
stops in response to brake and accel¬ 
erator signals. Weirdly convincing, the 
TV image you see is reflected by a 
concave spherical mirror. You look at 
objects within its focal point and the 
image you see is a virtual image that 
appears to be 50ft beyond your wind¬ 
screen. Cars, light poles and other re¬ 
alistic details line the street and moving 
vehicles (in reality slot cars) come to¬ 
wards you and disappear. An HO gauge 
train looms large as life as it crosses 
on rails in front of you. 

This was built to give drivers a real 
town, wiith business, residential, indus¬ 
trial and rural areas, neatly laid out 
on a huge HO-gauge (87:1 scale) land¬ 
scape. Cl osed-circuit TV and a m irror 
system make everything look life-size 
when you sit in the driver’s seat of the 
Plymouth that is used in the machine. 

Lost in the magic of travelling through 
a town that doesn’t exist, I drove past 
stores, office buildings, a ralilroad sta¬ 
tion (a moving train was coming toward 
the crossing and I scurried across). 


SOLID-STATE TV CAMERA TUBE 


In conventional camera tubes (vidicort, 
orthicon, etc.), bright light or long ex¬ 
posure to fixed scenes can cause a tube 
defect called optical burn-in. This results 
in a lingering ghost pattern superim¬ 
posed on the displayed image. Such 
optical burn-in can be so severe 
as to limit the life-time of the tube. 
Conventional tubes also exhibit a de¬ 
fect called raster burn which is caused 
by the continuous pattern produced by 
the scanning electron beam. This also 
restricts the lifetime of the tube. 

A new TV camera tube, developed at 
Bell Telephone Labs., combines the 
best features of a vidicon with the 
latest in silicon technology. Like most 
camera tubes, this new one converts 
an optical image into a pattern of stored 
electrical charges on the target structure, 
with the pattern of charges periodically 
scanned and erased by the scanning 
electron beam. The video signal is 
generated as the charge pattern is erased. 


dioxide film, forming a diffusion mask. 
Boron is then diffused through the array 
of holes forming islands of P-type sili¬ 
con on one side of the N-type substrate. 
The resulting PN photodiodes are .0003- 
inch in diameter. The islands have a 
centre-to-centre spacing of .0008 inch. 
The effective beam landing area of 
each P-type island is increased by a 
gold overlay which produces separate is¬ 
lands of gold centred on each P-type 
region. Finally, the opposite side is 
coated with an antireflection material that 
is similar to the type used on high- 
quality optical lenses. 

In normal operation, the N-type sub¬ 
strate is held at a positive potential of 
up to 30 volts. An electron beam scans 
the photodiode side of the substrate 
and deposits electrons on the gold sur¬ 
face covering the diodes, thereby chang¬ 
ing the islands to cathode potential and 
reverse biasing the diodes. The silicon 
dioxide coating between islands isolates 







Making a left turn at an intersec¬ 
tion, I found mvself in a pleasant resi¬ 
dential area. Then the houses thinned 
out. Glancing down at the speedo¬ 
meter, I saw I was^ doing 40, and I 
speeded up. Mountains, trees, a lake 
swung past. I manoeuvred out to get 
around a car parked half on the rofcd, 
half off, and said a few unkind words 
about careless drivers. 

A few minutes more brought me to a 
crossroad. As I approached, a big car 
shot across the main highway. Again 
f jammed on the brakes — just in time 
—then leaned back limply. 

The work of the Driving Research 
Laboratory is serious business, but I 
had a few moments of pure fun. After 
test-driving the simulator, I got a little 
recklessness out Of my own system. 
Where else could you drive through a 
lake, over a mountain, and right up on 
to the front porch of a farmhouse? 
(“Popular Science,” July, 1967.) Q 


However, in this new tube, performance 
is not degraded or modified by exposure 
to bright light sources, or by electron 
beam bombardment. 

The heart of the new tube is a new 
type of target structure consisting of a 
silicon wafer containing over a quarter- 
million silicon photodiodes in an area 
less than one-half inch square. Ihe tar¬ 
get is fabricated using masking and dif¬ 
fusion techniques identical to those used 
in making silicon integrated circuits. 

The target structure of one experi¬ 
mental version of the silicon camera 
tube is a 540 by 540 array of electrically- 
isolated, reverse-biased, silicon photo¬ 
diodes. To make this structure, one side 
of a thin substrate of N-type silicon — 
with a sensitive area about .001-inch 
thick and sligjhtly less than one-half 
inch square — is oxidized to form a 
silicon dioxide film (see diagram). 

Photolithographic processes are used 
to create *an array of holes in the silicon 


the N-type sflicon from the scanning 
beam and the gold overlay. 

The incident light associated with the 
image penetrates the opposite side 
of the substrate and creates hole- 
electron pairs in the N-type material. 
Almost instantly, the holes diffuse 
through the substrate to the P-type is¬ 
lands. There they combine with elec¬ 
trons, discharging the PN photodiodes 
by an amount proportional to the ori¬ 
ginal light intensity. 

This process occurs during a time 
interval of l/30th second between suc¬ 
cessive scans of each frame. The video 
signal is created as the scanning elec¬ 
tron beam recharges successive diodes 
along the scanning path. 

As shown in the diagram, the dis¬ 
creet nature of the target does not 
limit the resolution of the new camera 
tube since the scanning electron beam 
is much larger than the diode-to-diode 
spacing. (‘Electronics World” May, 
1967). b 
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Brand 5 is your best buy irrespective of price. It is 
the fifth oldest brand of recording tape in the world 
and it is now better than ever under the guidance 
of the Ferrodynamics chemists and engineers. 



Brand 5 has a better frequency response to give 
you sharper, brighter high fidelity mono and stereo 
recordings to the most professional standards. 
Brand 5 has the lowest background noise of all. 



Brand 5 tape offers increased output with reduced 
distortion at the same recording level. The high 
remanence iron oxide emulsion is coated onto the 
best quality acetate or polyester base and it is 
splice free with green start/red stop leaders. 



Brand 5 is permanently lubricated with a special 
dry synthetic lubricant. There is no squeal and no 
gumming of heads. The non-abrasive character of 
Brand 5 will reduce head wear and protect your 
valuable recording equipment. 



Brand 5 gives you twice as much tape for the same money . . . and a better tape into the bargain. Compare the price 
of Brand 5 with other quality tapes and you will see that you save 50% off normal list price . . and Brand 5 is fully 
imported from America in sealed boxes. 



^Plastic re-usable mailing carton. 



GREEN CORPORATION LTD. 88 king street, Sydney, phone 25-1989 

AVAILABLE AT ALL 
GOOD RADIO JAPE 
& RECORD STORES 


GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on "brand 5" Tape. 

Name 

Address 

GN18 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Cooling laser diodes 

Laser diodes cannot normally be operated continuously at 
room temperature without damage. For this reason they are 
usually operated in regularly recurring pulses, so that the device 
can cool during the part of the cycle that it is not emitting. 
Cryogenic cooling systems are sometimes used to remove the 
heat, permitting operation at higher duty cycles (longer pulses) 
without damage. Another way to remove more heat is by better 
conduction from the diode to the “header” on which it is 
mounted. 

Some experimenters have improved efficiency by applying an 
aluminium or silver coating to the laser diode, but with 
disappointing results of working specimens. Research on laser 
diodes at the National Bureau of Standards Institute for Applied 
Technology in the U.S.A. has now resulted in a method of 
applying an aluminium coating that not only reflects light 
within the diode, but also helps to cool it for more efficient 
operation and yields over 50 per cent more output power. A 
thick coating of aluminium paint is applied to gallium arsenide 
diodes without short-circuiting them electrically. The coating is 
cheap, easily applied and can be tested immediately after 
application. 

The new coating was developed by Herbert B. Kesslef, of 
the N.B.S. Electronic Devices Section. Aluminium and silver 
coatings previously applied to GaAs lasers were applied by 
evaporation of the metal on a layer of insulating silicon monoxide 
covering the device. In practice, deposition of the metal was a 
time-consuming process and the silicon monoxide often broke 
down electrically. Mr Kessler solved the problem by using a 
paint which is not only reflective but also thermally conducting 
and a good electrical insulator. A material having all these 
characteristics is unusual, since good thermal conductors are 
usually good electrical conductors. 

Diodes which have been coated with the special aluminium 
paint not only have a power output increased by at least 50 per 
cent for the same current, but also have a lower laser theshhold 
—they emit more readily—due to the improved reflectivity at one 
end. The paint is electrically non-conductive, despite , its metallic 
content, because of oxidisation of the aluminium flakes and the 
insulating properties of the silicone lacquer. 

Semiconductor course from VL2UV 

Radio University VL2UV Sydney is broadcasting a series of 
10 radio lectures on “Semiconductor Applications,” beginning 
late September. Two seminars will be held in conjunction with 
the lectures. This new course is a successor to “Semiconductor 
Applications 1” broadcast earlier this year, but the new course 
is self-contained and designed specially for those concerned with 
the applications of semiconductors to the acquisition, transmission 
and display of industrial data. The type of semiconductor being 
discussed is mainly the integrated circuit, since it is steadily 
displacing the built-in circuit in this field. Some familiarity with 
conventional transistors and their associated circuits has been 

assumed by the course writers. 

Lectures are broadcast at 7 p.m. on Monday evenings, 

with repeats at 7 p.m. on the following Friday. Television 

sessions are held on Thursday evenings during the course. 
A fee of $7 is charged for the course, and this includes the 
printed notes which are regarded as essential for an understanding 
of the lectures. Tape-recordings of the lectures are available 
where a class or group enrolled, or for people beyond the 

range of the radio broadcasts. 

Television translator stations 

Television reception in three more country areas will be 
improved by the provision of translator stations. The areas are 
Orbost (Vic.), Mudgee (N.S.W.) and the North Ward of Towns¬ 
ville (Qld.). The station at North Ward is necessary because 

signals from the high-power transmitters in the area are shaded 
by Castle Hill. For this reason, a significant percentage of the 
city’s population receives a poor service. 

The translator station for the Orbost area will relay the 

programs of the Latrobe Valley national station. It will not 

serve some of the area because of the difficult topography of the 
area. It is estimated that the station will provide a service to 
about 4,000 people. A national translator station relaying the 


programs of station ABQN in the Central Western Slopes 
(Dubbo) area will be established to provide a television service 
in the Mudgee area. Country Television Services Ltd. has agreed 
to change the site of the commercial translator to that proposed 
for the national station. These steps should ensure a satisfactory 
television service to Mudgee. 

Air New Zealand's computer 

The first stage of an extensive computer system which will 
eventually be used in all spheres of Air New Zealand's operations 
is now being installed at the airline’s base at Mechanics Bay. 
It will be used to streamline a number of the airline's commercial 
and other activities, such as accounting, flight planning, the 
compiling of payrolls and statistics, and stores inventory control. 
Further equipment to handle communications, seat reservations 
and aircraft weight and balance procedures will be installed. 

This will enable travellers calling at Air New Zealand offices 
to obtain information instantly on bookings on all flights 
controlled by the airline. In the final stage of the computer 
system this service is expected to be extended by direct links 
with systems operated by Qantas in Sydney, BOAC in London 
and other airlines. 

Seismic centre in Sydney 

A $1 million seismic data processing centre has been 
opened in Sydney by Texas Instrument Incorporated of Dallas, 
to speed oil search and other geophysical work in Australia. It 
will provide the first advanced seismic services in Australia. 
Previously, all data requiring extensive processing had to be 
shipped out of Australia. 

It is the tenth centre of its kind located in strategic parts 



Resembling surgeons in (in operating theatre , technicians 
in the U.K. factory of Standard Telephones and Cables 
Ltd. assemble a deepwater repeater to be used in a 6,000- 
mile long undersea telephone and telegraph cable, to 
be laid between Cape Town. South Africa, and Lisbon, 
Portugal. The repeaters will be placed at 9\-mile in¬ 
tervals on the cable, which will be capable of carrying 
up to 360 simultaneous conversations, and will bring a 
tenfold increase in communications between South Africa 
and Europe, as well as much better speech quality. 
Manufacture and laying of the cable is expected 10 
take about two years. 
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A midget package deal... 
the STC MB Bridge Rectifier 


This neat, potted bridge rectifier 
from STCtakesthe place of four 
diodes... saves space and time 
in assembling equipments. 

The STC MB range of encapsu¬ 
lated bridge rectifiers comes in 
peak inverse voltage ratings up 
to 1000V, with a current rating 
of 1.6 amps. 


All incorporate silicon power 
diodes and are ready for mount¬ 
ing on P.C. boards or soldering 
direct into circuit. 

Other mounting modes are taken 
care of by using the neat central 
hole provided in the moulded 
assembly. 

Made in Australia by STC ... 
available now from stock. 


For further details contact: 
Standard Telephones and 
Cables Pty. Limited, Moorebank 
Avenue, Liverpool, N.S.W. 2170. 
Phone Sydney 602.0333. 
Melbourne 480.1255. Canberra 
49.8667. Brisbane 47.4311. 
Adelaide 51.3731. Perth 21.6461. 


AN 


ITT 


worldwide telecommunications and electronics 


ASSOCIATE 


30 


tUCTRONlCS Australia, October, 1967 


V685 




▲ 













of the world by Texas Instruments and the first in the Southern 
Hemisphere. Opening of the centre in Sydney follows the visit to 
Australia last month of the company chairman, Mr P. E. 
Haggerty. 

The computer, called a digital seismic data processing unit, 
eliminates much of the cluttered information contained in seismic 
data. It does this at high speed and produces a chart which 
depicts the significant contours of subterranean areas more 
clearly than has previously been possible. The d'ata processing 
centre at St. Leonards, a northern Sydney suburb, will be 
manned by Geophysical Service International, a subsidiary of 
Texas Instruments. The facility will be available to all companies 
engaged in geophysical exploration tin Australia. 

Mr Mack Fitzgerald, manager of the new centre, said that 
the use of the Texas Instruments’ technique in Canada had 
pinpointed oil-producing structures so accurately that about 80 
per cent of wells drilled produced oil. Digital technology was 
introduced to the seismic field by Texas Instruments in 1964 and 
is now regarded as an essential part of modern seismic explora¬ 
tion throughout the world. 


STC's metrology laboratory 

Metrology, the science of accurate measurement, whether 
it is concerned with time, dimensions, density, weight or anything 
else, is playing an increasingly important part in modern 
manufacturing activity. An example of this is the Metrology 
Laboratory at Standard Telephones and Cables Pty. Ltd., in 
Sydney, which is saving the company thousands of dollars a 



The Hilger Watts microptic machine in use in STC’s 
Metrology Laboratory for checking thread form of 
screening taps. 


year in costly tooling up and wasted manufacture, by accurate 
quality control checks of tools and sample products. 

The Laboratory, originally established in 1960 to control 
the accuracy of all tools, jigs, fixtures and gauges used for 
manufacture within the company as well as for all component 
parts purchased by the company for telecommunications equip¬ 
ment, is now offering a quality-control service to Government 
departments, the aircraft industry and a number of other industries 
without the facilities to do their own testing. 

To achieve the results required, STC purchased more than 
$100,000 worth of highly sensitive measuring equipment, including 
a precision projector, which can magnify a product or a 
component part up to 100 times its normal size and can 
measure angle accuracy to 0.15 degrees. A defective thread in 
the smallest screw, or a faulty rivet made just a fraction too 
large or too small for its requirement, is easily detected on this 
machine and a report sent back to the manufacturer for 
corrective action. 

Other interesting pieces of equipment include a Hilger Watts 
microptic machine which measures diameters and lengths to 
within 0.00003 of an inch and an optical dividing head for 
angular 'measurements whicn can read to within six seconds of 
arc. The sensitive equipment is mounted on granite tables for 
accurate surface balance, and the temperature of the Laboratory 
is kept at a constant 68 degrees to maintain stability of the 
equipment, which is calibrated at regular intervals by the National 
Standards Laboratory. 

STC’s Metrology Laboratory is registered with the National 


Association of Testing Authorities, an Australian organisation 
for co-ordination of testing facilities. Each laboratory nominated 
for registration with N.A.T.A. is assessed on staff qualifications 
and experience, laboratory administration, equipment and accom¬ 
modation. Registration is granted only to those laboratories 
complying with each section of these requirements. 


Cylindrical TV mast 

British Insulated Callender’s Construction Company Limited 
has received a £205,000 order from the British Broadcasiing 
Corporation for the design, supply and erection of a 920ft 
cylindrical television mast at Pen Hill, north-east of Wells, 
Somerset. The 7ft 6in diameter mast will stand on a 20ft 
high concrete superstructure and will be constructed from steel 
segments bolted together through internal flanges. The design 
provides for mounting a 100ft cantilever for UHF aerials and 
also for future re-engineering of VHF aerials. The new mast will 
be used to transmit B.B.C. black and white and colour programs 
to most of Somerset and into parts of Dorset, Wiltshire, 
Gloucestershire and Monmouthshire. 

Most supporting structure for TV transmitting aerials in the 
U.K. have been of the lattice types familiar to most Australians, 
but cylindrical construction is now regarded in U.K. as a better 
proposition for very high structures. Feeder cables and ancillary 
equipment are completely enclosed inside the mast column in 
this type of mast. Another advantage is the provision of an inter¬ 
nal lift — extremely valuable for personnel working on the 
aerials, especially in bad weather. 

Artificial lighting will be installed inside the mast. The 
UHF aerials will be mounted on a cantiliver steel spine and 
will be protected by a 5ft diameter fibreglass shroud. Specially 
developed erection methods will be used, in which a self-climbing 
derrick will be employed to lift the curved steel segments into 
position. 


Electronic sketch pad 

A new range of high-definition displays designed to help 
designers and others to communicate with computers has been 
introduced in U.K. by The Marconi Company. The display is 
capable of presenting either diagrammatical or graphical outputs 
from a computer system, or tabulate information in an electrically 
written form. A “light pen” associated with the display enables 
it to be used also as an input device for the computer, able 
to accept either original design sketches or modifications to the 
displayed material produced by the same computer. The sketches 
are drawn directly on the tube face, using the “light pen” in the 
same way as a normal pen or pencil. Tabular information can be 
fed into the computer from a standard typewriter keyboard and 



A Marconi engineer using a “light pen” with one of 
the prototype units of the “electronic sketch pad.” The 
sketch on the display is part of a design for a power 
distribution system. 


written out simultaneously on the display tube. Replies from 
the computer can be presented as required on the display. 

Although there is nothing new in the idea of an “electronic 
sketch pad” the Marconi system uses a high-precision cathode 
ray tube with a very small spot size which can write an 
extremely fine line. This allows presentation of information with 
great clarity and high information density. Display units are 
available with tube sizes of 8^in, llin, 14in, 17in and 24in. 
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For low cost versatility... 
the STC range of Miniature Relays 


STC have the most comprehensive 
and versatile range of miniature 
relays available. 

STC Types 24 and 25 are high 
quality professional components, 
suitable for chassis, printed circuit 
board or plug-in mounting. 

The range includes DC or AC coils 
with single or twin contacts having 
C (Changeover), M (Make), B 
(Break), K (Make before Break) 
actions, additionally a remanent 
latching version is available. 


Standard contact material is silver 
(gold flashed) with gold alloy as an 
alternative for low current applica¬ 
tions. 

Dust-proof covers, formed from 
special non-gassing plastic are 
provided. Sockets are available 
either for direct solder connection 
to conventional wiring or for direct 
insertion into printed circuit boards 
on a 0.1 in. (2.54 m.m.) drilling grid. 
Orders can be delivered ex stock for 
all standard codes. 


For further details contact Standard 
Telephones and Cables Pty. Limi¬ 
ted, Moorebank Avenue, Liverpool, 
N.S.W. 2170. Phone Sydney 
602.0333. Melbourne 480.1255. Can¬ 
berra 49.8667. Brisbane 47.4311. 
Adelaide 51.3731. Perth 21.6461. 
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Multiple telemetry system 

A digital telemetry and telecontrol system 
designed to meet tine requirements of ad¬ 
vanced on-line supervisory and control 
schemes has been introduced by Ferranti 
Ltd. of Edinburgh. Using time-division 
multiplex techniques which allow large num¬ 
bers of control and monitoring signals to 
be transmitted over a single 2^wire circuit, 
the new Type 30,000 system was designed 
at the outset to be capable of operating 
under digital computer control as part of an 
integrated control scheme incorporating 
instrumentation, control gear communica¬ 
tion, CRT displays, etc. However, the sys¬ 
tem is equally applicable, operating in 
manual or pre-programmed modes, on con¬ 
trol schemes that do not require a computer. 

The system comprises a master station 
which is linked to a number of outstations, 
each of which covers a number of monitor 
and control points. Because of the particu¬ 
lar combination of features the system 
offers, it is specially suitable for use in 
mining, oil production, electricity supply and 
gas distribution, but it also has considerable 
potential in many other industries. 

A master station can monitor and control 
any number of outstations up to a maximum 
of 64 and each outstation has a maximum 
capacity of 64 function addresses. Smaller 
outstations can also be supplied, however, 
in a variety of arrangements and with a 
capacity starting as low as one quarter of 
the maximum-capacity outstation. 

The method of data transmission is com- 
patible with both line and radio communica¬ 
tion links, and a range of transmitter/ 
receiver units is available to match the re¬ 
quirements of most communication systems. 
For example, on communication links with 
poor signal to noise ratios, a phase-modula¬ 
tion system is used to ensure minimum 
transmission error rate. 

Inflatable mast 

A tubular, 60ft inflatable radio antenna 
mast is now being used as a long-distance 
communications aid to U.S. fighting forces 
in the jungles of Vietnam. Carried in a 
backpack and quickly deployed in dense 
terrain, the lightweight antenna is manu- 


The first British long¬ 
distance coach equip¬ 
ped for TV reception 
was demonstrated in 
London recently . De¬ 
signed and developed 
by Granada TV Rental 
Ltd., it consists of four 
receivers, each with 
II in screen, powered 
from the vehicle's bat¬ 
teries. An unobtrusive 
aerial is mounted on 
the roof. Sets are con¬ 
trolled by the driver 
from a master panel 
and sound can be re¬ 
layed either through 
the vehicle's public ad¬ 
dress system or through 
a headphone system 
which allows individual 
listening, 
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High-speed composers 

High speed, low cost and simplicity in 
operation are the three main characteristics 
of IBM’s MT72 Composer for the printing 
industry which produces text ready for 
photographic work at up to 14 characters 
per second automatically. 

The new equipment is aimed specifically 
at the fast growing offset litho market, 
giving speeds of up to 186 words per minute 
of justified print in over 50 type founts. 

It consists of a recorder, on which the 
initial magnetic tape is prepared and hard 
copy for proof reading simultaneously taped, 
and the composer console. This merges pri¬ 
mary and correction tapes, turns our text 
composition in five formats and offers a 
wide range of variables including interword 
spacing, line length, indentations and the 
like. Tne company claims graphic quality 
close to that of traditional methods at 
speeds double those of hot metal units. 

From U.K. also come news of a fast 
film-setting system. K. S. Paul and Associ¬ 
ates Ltd., Kingsbury Road, London, W9, 
have developed an electronic machine for 
setting photocopy which is said to be tens 
times faster than first and second generation 
photosetters now used by the printing in¬ 
dustry, yet there is very little difference in 
cost. The system consists of a number of 
basic units—the photoset unit, a keyboard, a 
justifying calculator, a tape merging system 
and a monitor unit. Any combination of 
these units is used, according to the mode 
of operation required, i.e. production of 
justified tape, production of unjustified tape 


The fast photosetter system develop¬ 
ed in U K. by K. S. Paul and Asso¬ 
ciates Ltd . 


(in which case no justifying calculator is 
required), and direct operation of the type¬ 
setter from a computer. Reproduction is by 
print-out cathode ray tubes, a moving lens 
and a film magazine. 


factored by the Goodyear Aerospace Corp. 
A number of these portable masts, first of 
their kind to be developed for use in com¬ 
bat, are now in use in Vietnam. 

The high-strength mast, constructed of 
flexible, reinforced plastic-cloth fabric, can 
be extended to a height of 60 feet to clear 
trees, foliage and other, obstacles in the 
jungle. This gives the tfadio a line of sight 
range of about 25 miles for 4 ground-to- 
ground or ground-to-air communications. In 
contrast, .portable radios using conventional 
whip antennas sometimes have an effective 
range of only one-tenth or two-tenths of a 
mile because foliage absorbs their signals. 

Once the mast is removed from the back¬ 
pack, it is inflated by the manually operated 
foot pump in about 15 minutes. The mast, 
which tapers from a nine-inch diameter 
base to five inches in diameter at the top, 
is supported by nylon guy lines. 

The inflatable antenna is connected to 


the radio by a small coaxial cable. The 
radiating element is mounted at the top of 
the mast and can be adjusted in length to 
tune to the desired VHF or UHF transmit¬ 
ting frequency. 

Deflated, the mast rolls into a one-cubic- 
foot package, which is carried in a back¬ 
pack along with a foot pump, hand crank, 
guy anchors and a repair kit. The entire 
backpack, including the mast and associat¬ 
ed equipment, weighs about 28 pounds. 

These masts are seen by the company as 
particularly useful in situations where com¬ 
bat units become completely isolated by the 
enemy. Should this happen, the masts can 
be deployed quickly and a signal for help 
sent by radio to either ground or air sup¬ 
port units. 


Automatic message carrier 

A conveyer system for carrying copy 
from one department to another in such 
places as newspaper offices and large print 
mg works has been developed by Industrial 
Development AB, Box 123, Sundbyberg 1, 
Sweden. 

The system, initially designed for a large- 
circulation Swedish daily paper, is known 
as the Reptil. It consists of individual car 
riers running on rails to a predetermined 
program. Control is by means of photo¬ 
electric cells. 

A carrier loaded with copy or other docu¬ 
ments (together with the destination address) 
is sent on its way merely by the press of a 
button. On arrival, it is unloaded and re¬ 
turned by rail to the original section. Each 
section in a building is provided with spare 
or “waiting” carriers. Industrial Develop¬ 
ment says that the system is very adaptable, 
that it can be designed to operate on a num¬ 
ber of floors and that it is easy to install. 

High precision rolling mill 

Claimed as an outstanding technical de¬ 
velopment for the steel industry is an auto¬ 
matic control system for the finishing rolls 
of a steel strip mill announced by the 
JCrupp organisation of West Germany. The 
system operates in such a way as to main- 
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Makes "top hat" diodes "old hat' 
the STC EM404 Silicon Power Rectifier 


You save space — and you save 
money — when you install 
EM400’s in new equipments. 
EM400 series are epoxy-cased 
miniature rectifiers that pack a 
real punch, with up to 1000 PIV 
if required. 


The STC EM404 goes up to 
800mA, but the price goes down 
to 35 cents each in 1000 lots 
(quantity discounts on applica¬ 
tion). 

Runs cool and keeps going. Do 
away with those old obsolete 
shapes and fit the new EM404 
by STC. Made in Australia ... 
ex stock delivery. 


For details, contact Standard 
Telephones and Cables Pty. 
Limited, Moorebank Avenue, 
Liverpool, N.S.W. 2170. Phone 
Sydney 602.0333. Melbourne 
480.1255. Canberra 49.8667. Bris¬ 
bane 47.4311. Adelaide 51.3731. 
Perth 21.6461. 
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tain the thickness of a coil within 0.002 
millimetres of the pre-set value over its 
whole length that is, about one fiftieth of 
the thickness of a human hair. 

This development is of pnimary import¬ 
ance for those industries whose livelihood 
depends on the .processing of strip into 
various end-products because it will permit 
relaxation of quality control on materials 
inward and enable a far greater use of fully 
automated manufacturing processes. 

The Krupp solution to variations in thick¬ 
ness along the length of a 1,000 metre coil 
is to apply a controlled tension to the 
emerging strip combined with extremely 
rapid thickness-changing equipment linked 
to a non-contact measuring unit. The re¬ 
action time of the equipment is measured 
in millionths of a second, which means that 
variations in thickness iust have no time to 
become considerable. The point of measure¬ 
ment is also the point of pressure from the 
rolls, instead of being at the very least one 
metre downstream, so that reaction time is 
cut still further. More details on this system 
are available from the oompany, Fried 
Krupp Stabsabteihmg Information, 43 Essen 
Altendorferstrasse 100, West Germany. 


Large door freight containers 

A range of 10, 20 and 30ft long general- 
purpose freight containers, designed to 
allow maximum unrestricted side access as 
well as normal end loading and unloading 
facilities, has been introduced by The Dura- 
min Engineering Company, Harbour Road, 
Lydney, Gloucester, England. 

Four rubber sealed doors, fitted along one 
side of each container, are hinged in two 
pairs to give an unimpeded opening. In the 
case of the 10 and 20ft containers, the 
openings extend to practically the full 
length of the units (the 20 feet container 
has an opening of 17ft HHin by 6ft 
7-3/8in). The 30ft unit has a central piHar 
and has two openings. 

The gross ratings of the containers, in 
order of size, are 10, 20 and 25 tons and 
the tare weights are one ton eight cwts, two 



A new series of current regulating 
diodes covering the range 0.22 mA 
to 4.7 mA is available in the 
U.S.A. from Motorola Semiconduc¬ 
tor Division. These are field effect 
diodes which establish a constant 
current flow independent of voltage 
— the opposite of a zener diode 
which provides a voltage independ¬ 
ent of current . Applications are 
as a constant current source in dif¬ 
ferential amplifier circuits , ramp 
generators , transistor biasing; or as 
an active high-impedance load for 
high-voltage-gain amplifiers. 

ELECTRONICS 


tons six cwts and three tons four cwts 
respectively. Despite these low tare weights, 
the containers are said to be very strong, 
being assembled by a combination of weld¬ 
ing, clenchboking and riveting. The frame¬ 
work is of mild steel, intermediate side sec¬ 
tions are of high-strength aluminium alloy, 
and the base frame is of all-welded folded 
mild steel sections with mild steel channel 
cross members. 


Utility model "Hovercraft" 

Designed to cut costs to the bone is a 
French version of an air-cushion vehicle 
which can be made out of angle iron and 
steel sheeting. It has a twin keel system 
which is permanently immersed, replacing 
the lateral flexible skirts. Compressed air is 
driven under the craft at .the front and is 
not released until it reaches the stern. This 
is claimed to increase the thickness of the 
air cushion and to add to forward thrust. 

Further cost reduction is obtained through 
the use of conventional rather than jet 
engines for forward propulsion. The unit is 
to be built for very high speeds and large 
capacity operation and the manufacturer— 
Ets Sorlin. 8 Impasse des Trois Bornes, 92 
St. Quen, France—is now ready to go ahead 
with a prototype. 


New particle detector 

The devices used to detect radioactive 
radiation and determine its energy in 
nuclear physical measurements have so far 
consisted mainly of ionisation chambers, 
counter tubes, scintillation counters and 
neutron detectors. Siemens, of West Ger¬ 
many, has now developed nuclear particle 
detectors based on tshe action of silicon and 
germanium semiconductors. These supple¬ 
ment the conventional detectors and are in 
many respects superior to them, especially 
from the standpoint of resolution in energy 
and time. 

The working volume of the Siemens 
nuclear particle detector is the space charge 
region of PN junction formed by a weakly 
doped P-type semiconductor and a highly 
doped N-type semiconductor. The entry of 
a charged particle of sufficiently high energy 
into the space charge zone produces hole 
pairs in the semiconductor which are 
separated by the electric field. The resulting 
current pulse produces across the working 
resistor voltage pulses which can be counted 
and sorted according to their amplitude. 
Various types of radiation detectors are 
available for different applications. 


Nuclear power for Belgium 

An agreement signed in April by the 
Nuclear Power Group of United Kingdom 
and Belgonucleaire of Belgium will result 
in the joint promotion of an Anglo-Belgian 
Advanced Gas-Cooled Reactor. 

The advantages of this particular type of 
reactor are that providing the client country 
has a reasonably advanced technology, a 
large proportion of the work can be com¬ 
pleted by its own engineers. Largely for this 
reason tne Nuclear Power Group has secur¬ 
ed contracts for six nuclear power station^ 
totalling 3175MW and worth more than 
£300 million. 

The new agreement with the Belgian 
Nuclear Power group will strengthen 
N.P.G’s. hand in the bidding for two 
nuclear power stations worth about £40 
million each which are required by Syna- 
tron of Belgium. N.P.G. made its tender last 
year, and its design is believed to be that 
offered with the lowest power costs and next 
lowest capital cost. Belgonucleaire has had 
a good deal of hard experience in the con¬ 
struction of experimental reactors of ad¬ 
vanced design including the fast-reactor 
design studies units at Cadaradhe in France 
and the compact Vulcain Reactor system at 
Mol in Belgium. The Belgian firm has work¬ 
ed on plutonium fuels including fabrication 
of the plutonium enriched elements for the 
Dragon reactor at Winfrith Heath in Dorset. 
United Kingdom. Q 
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... the most wanted feature on record 
player units today ... a revolution¬ 
ary development! The Garrard cueing 
controls eliminate the danger of acci¬ 
dental damage to records or stylus 
through manual handling; work three 
ways: 

1. To lower the tone arm gently to 
the record without manual handling. 

2. To pause (and then continue when 
ready) during single or automatic play. 

3. To locate any record groove accu¬ 


rately and safely. 

Built-in cueing controls are featured 
on three of Garrard’s new automatic 
turntables: 


LAB80 MKII 
with hydraulically 
pperated cueing 
tab control 



















LINEAR MICROCIRCUITS 
FOR AUDIO AMPLIFIERS 


— 




The newest thing on the audio market is 
the linear integrated circuit amplifier, the 
size of a conventional transistor or a post¬ 
age stamp, but delivering a power output 
in the 1 /4-watt to 1 -watt range. This article 
introduces linear IC's to "Electronics Aus¬ 
tralia" readers and shows how they can be 
used in modest mono or stereo record 
players. 


By Neville Williams and Leo Simpson 



Before getting involved in the actual 
project, a word of explanation may be 
appropriate. 

As indicated in a glossary of terms 
previously published (“Electronics Aus¬ 
tralia,” Dec.. 1966. page 115), the ex¬ 
pression “integrated circuit” may be con¬ 
sidered as applying to any group of 
components and relevant wiring housed 
permanently in a single container or en¬ 
capsulation. By common usage, how¬ 
ever, the description “integrated circuit” 
is now reserved for assemblies of 
“micro” dimensions, larger assemblies 
being more commonly referred to as 
“modules.” 

This current article centres around a 
quite typical microminiature integrated 
circuit or “IC,” in which the essential 
circuitry is concentrated on a tiny chip 
of silicon approximately one-twentieth of 
an inch square. To facilitate handling, 
external connection and heat dissipation 
the processed chip is encapsulated into a 
flat pack about the size of a postage 
stamp but. even in this form, it is much 
smaller than a comparable group of 
conventional “discrete”' components 
assembled on a conventional printed 
wiring board. 

Microminiature integrated circuits 
have been used for several yeais in com¬ 
puters and aerospace applications but. 
until fairly recently, they had not been 
used in domestic equipment. However, 
in mid-1966, RCA started the ball 
rolling by featuring ICs in 18 of its 
colour TV sets and two of its mono¬ 
chrome portables. One IC was used as 
a 4.5MHz amplifier and limiter and as 
detector and audio preamp stage. Since 
then, other manufacturers have brought 
out radios, FM tuners, stereo receivers 
and so on, using ICs. 

Readers may care to refer also to an 
article on ICs in our August, 1965, 
issue, in which this turn of events was 
predicted. 

In Australia, ICs have only been 
used to date in specialised industrial and 
military applications, because their 
price and limited availability have placed 
them beyond the reach of the domestic 
equipment market. However, they are 
likely to make their appearance, from 
now on, in newly developed consumer 
products. 
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It was not until February this vear 
that “Electronics Australia” published its 
first constructional project, using ICs. 
These were economy “logic” devices in 
the standard TO-5 epoxy encapsulation 
and more or less limited, by their 
nature, to use in switching type circuits. 
However, the article did demonstrate 
the concentration of many circuit func¬ 
tions in a single small package and, as 
well, the potential economy of ICs. 

Manufacturers have faced a much 
tougher assignment in producing econo¬ 
mical integrated circuits suited for linear 
amplification, largely because of the dif- 

70 —-WA- 

Circled in the 
picture above is 
the G.E . linear 
mi cr o c i rcuit, 
shown full size , 
attached to the 
tagstrip and heat- 5 
sink. At right is 
the internal cir¬ 
cuitry — a 6- 
transistor, direct - 3 
ly coupled am¬ 
plifier with 
single - ended 1 
push-pull output 
stage . 

14 O- ///A- 

ficulty of maintaining sufficiently close 
control over the characteristics of a 
group of circuit elements based on 
monolithic (i.e., single-chip) techniques. 
However, the situation has progressed 
to the point where the Australian 
General Electric Pty. Ltd. were able to 
make available to us a reasonably priced 
linear IC, with a rated audio power 
output of 1 watt and capable of oper¬ 
ating from an input signal of about 
“crystal pickup” level. 

This IC was earlier used by the 
General Electric Company (U.S.A.) in a 
monophonic record player — the G.E. 
“Micro-Mustang”—and was the subject 
of an article in the American journal, 
“Electronics Worlcf,” for December, 
1966. 

with 
Elec¬ 


We reprint the circuit, 
acknowledgement to G.E. and 
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tronics World,” for the guidance of those 
who mav wish to build something along 
similar lines. The unit takes its input 
directly from a crystal cartridge, which 
should preferably be either a mono type 
with sufficient in-built compliance to 
play stereo records, or an actual stereo 
cartridge with the terminals strapped in 
parallel for mono output. 

The cartridge is shunted with a 
capacitor which, while reducing the 
available output, allows the cartridge to 
operate into a lower net value of load 
without suffering the expected loss of 
bass response. The load is made up 



from a volume and tone control, operat¬ 
ing directly on the signal from the car¬ 
tridge, before it is fed to terminal 3 of 
the IC. Associated with the IC are vari¬ 
ous external components necessary to its 
operation as an audio amplifier. Output 
is 1 watt to a 23-ohm loudspeaker and 
power is obtained from a rectifier and 
filter system fed from a low-voltage 
winding on the turntable drive motor. 
Being an American product, the unit 
is designed for connection to 120-volt 
AC power mains. 

The G.E. IC is in the form of an 
epoxy-encapsulated flat-pack, with eight 
protruding tags for external electrical 
connections and one to conduct heat 
from the tiny chip to an external heat 
sink. Even allowing for the electri¬ 
cally efficient class-B output system, a 
1-watt power amplifier is likely to dis- 
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UNLESS OTHERWISE NOTED: 

1. All voltages shown are typical with no signal 
applied to circuit. 

2. Measurements shown may deviate 10%. 

3. Resistors shown are in ohms, l/2watt, 

(K-1000, meg-1.000,000) 

4. A- denotes connectors. 

5. All capacitor values in mfd unless otherwise 
noted. 

6. Arrows on controls indicate clockwise rotation. 

7. DC voltages measured from B- (GND) 
with vacuum tube voltmeter only. 

8. Line voltage maintained at 12CvoltsAC, 60cycles. 


sipate a half-watt or more as heat within 
its own internal circuitry and, when 
related to the surface area of the basic 
silicon chip, it works out at something 
like 400 watts per square inch. Some 
means of getting rid of the heat is 
obviously necessary. 

Again, as already mentioned, an 
assortment of components has to be 
connected externally to the IC for it to 
function as a complete audio ampli¬ 
fier. In terms of bulk, these extra com¬ 
ponents tend to overshadow the IC but 
there are two very practical reasons for 
their use. One is that ICs can only 
be made cheaply by producing large 
numbers of a few types rather than 
small numbers of many types; this objec¬ 
tive is aided by keeping the IC circuitry 
“basic” and leaving it to consumers to 
modify gain, frequency and other 
characteristics to their own requirements 
by appending suitable external compon¬ 
ents. The other reason is that it is not 
currently and economically practical to 
provide large value capacitors within a 
monolithic IC. 

The G.E.-“Electronics World” circuit 
represents the simplest level of applica¬ 
tion for the particular IC and also illus¬ 
trates how it would be used in mains- 
poweTed portable television receivers 
and other such equipment. There did 
not seem to be much point in us simply 
paralleling this work. 



jo SECONDARY 
gwiNDING OF 
g MOTOR 


7 to 17 ma. IDLE CURRENT 


v 02V P-P 
RIPPLE 




Insert #47 pilot lamp here during testing to 
limit current to safe value (lamp will not glow 
unless current exceeds 20ma). 


The circuit diagram 
of G.E.'s “Micro- 
Mustang” mono 
player using one 
microcircuit and 
suitable for the in¬ 
built high output 
crystal pickup. 


Instead, we elected to present an eco¬ 
nomy stereo system using two ICs. As 
a basis, we used a B.S.R. UA70 record- 
changer, which was reviewed in last 
month’s issue, together with matching 
platform and plastic cover available 
from Gold-ring Engineering for $30. The 
following article shows a suitable layout 
using these components; readers using 
other equipment may have to modify the 
layout to suit another type of player 
and may have to dispose the units dif¬ 
ferently according to the space avail¬ 
able. Later in the article we draw atten¬ 
tion to a particular point that will need 
to be watched in regard to the earth 
wiring. 

The circuitry around the ICs in our 
stereo unit differs somewhat from the 
mono circuit shown above, our own 
circuitry being based on constants sug¬ 
gested in the original IC application data 
sheet. To it we have added a power 
supply — or rather a choice of power 
supplies — suitable for 240-volt AC 
mains. 

In presenting this project, our atten¬ 
tion is focused on the new technique 
and its potential, rather than a detailed 
analysis of cost and performance by 
present-day standards. One could, ad¬ 
mittedly, obtain a low power stereo am¬ 
plifier by other methods which would 
possibly be cheaper. For example, one 
could construct the “Baby Stereo Ampli¬ 
fier” of May 1964, using a 6GW8 in 
each channel, though heat might be a 
problem in the enclosed space under¬ 
neath the record-changer stand. Simi¬ 
larly, one could make up a low power 
transistor amplifier but the cost advan¬ 
tage would be small. The price of the 
IC is quoted as $4.65 plus tax. 

Referring to the basic circuit of the 


IC, it will be seen that TRl is available 
for use as a common emitter amplifier 
with provision for applying input signal 
to the base and AC feedback to the 
emitter. TR2 is an emitter follower 
driving TR3, a split-load phase inverter. 
TR4 and TR5 drive the load during 
positive half of the signal while TR6 
drives the load during the negative half 
of the signal. Thus, TR5 and TR6 are 
a conventional, single-ended push-pull 
output stage, but with a fully direct- 
coupled input system. The literature ex¬ 
plains the 50uF capacitor, connected 
from pin 10 to pin 7, as a bootstrap 
capacitor, to ensure full drive during the 
positive half of the output signal; diode 
D1 is referred to as a latching diode to 
ensure full drive during the negative half 
of the output signal. 

Readers may notice the apparent lack 
of temperature compensating diodes or 
thermistors but, according to the manu¬ 
facturers, the amplifier achieves true 
temperature stability in that there is no 
temperature at which thermal runaway 
will occur. However, the amplifier can 
still be destroyed by such abuses as 
shorting the output. 

Temperature stability is based on three 
main factors: 

(1) A DC negative feedback path can 
be provided from the base of the lower 
output stage to the base of the input 
stage. Thus, the base-emitter voltage of 
TR6 is controlled by the base-emitter 
voltage of TRl and thus the quiescent 
current of the whole output stage is con¬ 
trolled by the base-emitter voltage of 
TRl. The input base-emitter voltage has 
larger temperature coefficient than that 
of the output stage, which over-compen- 
sates for shifts in bias due to tempera¬ 
ture. This reduces the quiescent current 
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Stereo equipment 

Only Goldring have it this good 


G99 Transcription Unit 

* For enthusiasts requiring a unit of high transcription 

quality, but wishing to use a transcription arm of their 
own choice. Features an 8-lb. non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—a 
vertical drive system and a neon-lit stroboscope. 

Wow and flutter is less than 0.2%—rumble and hum are 
negligible. Turntable speed variation is less than 1% for 
13% mains voltage change. 


Lenco GL.70 precision 
Transcription Unit 

Precision engineered GL.70 features an 8-lb. non-ferrous, 
non-magnetic, diecast, dynamically balanced turntable-^- 
fully variable speeds—built in“Micro-lift”—pick-up weight 
adjustment—detachable head shell—and a vertical drive 
system. 

Wow and flutter is less than 0.2%. Optionally fitted with 
the latest Pickering V15/AM1 low mass, high compliance 
magnetic cartridge. Compliance = 16 x 10 6 centimetres 
per dyne; Channel Separation — 35db at 1 KC. 




TECHNICAL SPECIFICATION 
Overall length of pick-up arm 330 mm. (13"). Diameter of 
pedestal 34 mm. (1.34"). Overall height with screening can 
150 mm. (5.9"). 

Maximum height adjustment 30 mm. (1.18"). Tracking 
length (turntable spindle to pedestal spindle) 210 mm. 
(8.27"). Stylus overhang 17.1 mm. (0.67"). Maximum ad- 


Lenco P77 precision 
Multi-Plane Transcription Arm 


justment of Stylus position 10 mm. (0.39"). Offset angle 
23 12'. Tracking error =t 0.8°, Length of cable 1.10 m. 
(43"). Capacity (plug-in shell to amplifier input) 160 pF. 
Moment of inertia (without cartridge) 148 grs. 2 /mm. Low 
frequency resonance with cartridge of compliance 5 x 10~ 6 
cms./dyne=10 c/s. 


GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 

VIC.: 368 Little Bourke Street. Melbourne. 67-1197. W.A.: 91 Hay Street. Subiaco. Perth. 8-4988. 


OLD.: 235 Edward Street. Brisbane. 2-7010. S.A.: 77 Wrlflht Street, Adelaide. 51-5117. 



For further information on these products send this coupon to your Goldring office, asking for full details on all 
Goldring equipment. 


NAME 

ADDRESS 


STATE 
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at high temperature and increases it at 
low temperatures. 

(2) Both base-emitter junctions are at 
the same temperature since they are on 
the same silicon chip. 

(3) The junctions are matched, since 
they are diffused in the same step. Thus, 
some of the inherent characteristics of 
ICs are turned to good advantage. 

It will be noted that the IC in the 
original G.E. circuit is defined, not by 
a single type number, but by five pos¬ 
sible type numbers, each with an associ¬ 
ated resistor value. This is indication 
enough of the problem of controlling the 
parameters of a multi-stage, directly 
coupled integrated circuit intended for 
linear operation. According to the type 
number stamped on the body of the IC, 
so should the value of R1 be varied to 
set the operating currents of the inter¬ 
dependent stages and, in particular, the 
quiescent current of the two output tran¬ 
sistors. 

two ICs supplied to us were 


Shown above is our suggested circuit for a player operating from a 
high output crystal pickup , one amplifier channel only being shown to 
conserve space . Normally , the volume and tone controls for the two 
channels would be ganged. For use with ceramic cartridges , the simple 
input system shown above should be replaced by an emitter follower 
system as shown below . 
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One can alternatively shunt the cart¬ 
ridge with a suitable capacitor which, 
while reducing the available output volt¬ 
age, also reduces the effective impedance 
of the cartridge and allows it to operate 
into a lower value of load without loss 
of bass response. This is the method 
used by G.E. in their player. 


clearly stamped “150K” and we accord¬ 
ingly started off with this value for Rl. 
It transpired that this produced a quies¬ 
cent current of 10mA, which is well in¬ 
side the manufacturer’s limits of 6 and 
25mA. I.owever, subsequent testing with 
a CRO and audio signal generator show¬ 
ed some evidence of cross-over distortion 
and we were able to optimise perform¬ 
ance of the particular ICs bv reducing 
Rl from 150K to 120K, which brought 
quiescent current to 23mA at 24V. 

Readers with the necessary equipment 
could similarly check the performance of 
any given IC but it would be most un¬ 
wise to vary the value of Rl without at 
least monitoring carefully the quiescent 
(i.e., no-signal) current, to make sure that 
it does not move outside the stated 
limits. The best procedure is to fit the 
recommended value of Rl, then reduce 
it experimentally by bridging high-value 
resistors (e.g., 1 megohm) across it. 
When a suitable operating condition is 


confirmed, the parallel combination can 
be replaced by a single resistor of equiva¬ 
lent value. 

Several RF suppressors will be noticed 
in the two complete circuits, these are 
included to stabilise the amplifier in the 
supersonic region. In fact, much of the 
performance of a circuit such as this is 
determined by the external components 
used for stabilisation and feedback. 

The input impedance of the IC ampli¬ 
fier is quoted as 40K and the sensitivity 
for full output is 75mV. Several ap¬ 
proaches are possible to using the ampli¬ 
fier with piezoelectric phono cartridges, 
which are essentially high impedance 
capacitive devices. One can, for example, 
connect a crystal cartridge via a 1-meg¬ 
ohm resistor to a 100K potentiometer. 
This would still enable high output cart¬ 
ridges to drive the amplifier to full 
power, while presenting a high value of 
load to the cartridge, in the interest of 
bass response. 


AC0S CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd„ Concord. N.S.W. 
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TRANSISTOR 

R. C. OSCILLATORS 
TYPES TG150D and TG150DM 


PRICE:— 

TGI 50D—$133.00 
TGI 50DM—$143.00 


Fully detailed leaflets are available on the complete range of portable instruments by LEVELL 


JACOBY, MITCHELL & Co. Pty. Ltd. 4 


469-475 KENT STREET, SYDNEY (26-2651) 


MELBOURNE 
15 ABBOTSFORD ST. 
Nth. MELBOURNE. 
(30-2491-2) 

J.M 10/67 


ADELAIDE 
652 SOUTH ROAD 
GLANDORE. 
(53-6117) 


BRISBANE 
56-74 EDWARD 
(20-555) 


Perth Agents: 

C. F. LIDDELOW & CO.. 
252 WILLIAM STREET. 
PERTH (28-1102) 


Tasmania Agents: 

K. W. MCCULLOCH P./L.. 
P.O. BOX 606G 
LAUNCESTON (2-5322) 


Continuous Frequency 
Coverage from 
1‘5Hz to 150kHz 
in 5 Ranges 
at Decade Intervals 


SPECIFICATION 


FREQUENCY 

1.5 Hz to 150 kHz 
±3%+O.I5Hz 

STABILITY 

<0.05% drift after 30 seconds 
<0.3% drift for 30% 
fall of supply voltage. 

<0.05% drift per °C at I kHz 

DISTORTION 

<0.1% at IkHz 

<0.3% from 50Hz to 15kHz 
<1.5% below 50Hz 
and above 15kHz 

SINE WAVE OUTPUT 

Variable up to 2.5V 
into 600S2 

<1% variation with frequency 

<0.5% change for 

30% fall of supply voltage 

SQUARE WAVE 
OUTPUT 

Variable up to 2.5V 

Rise time 1% of period -f-0.2Ms. 

t 

ATTENUATOR 

20dB, 40dB and 60dB; 600«. 

SUPPLY 

Self-contained PP9 
batteries, life 400 hours 
or, 200/250V A.C. when Power 
Supply Unit is fitted 

SIZE 

I0in. high x 6in. wide x 4in. deep 

WEIGHT 

6 pounds. 
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which provides the necessary impedance 
transformation, without the large signal 
level loss involved by series R or shunt 
C. At the same time, we have provided 
for the addition of a tone control and 
balance control. Some may feel that 
these additions heavily overshadow the 
original simple IC concept and with 
this we would have to agree, in part. 
However, long experience has shown 
us that, if we don’t provide for the 
likely things that readers may want to 
do, we have to cope with numerous 
requests for the information, later, 
through the mail! 

If you want to keep the unit to its 
simplest form, use a crystal cartridge 
and feed it to the IC via the appropriate 
circuitry. With a ceramic cartridge it 
will be necessary to add the emitter- 
follower input stage for good results 
—perhaps, we should add, with a car- 


In its simplest form, our own stereo 
player can be used with a crystal cart¬ 
ridge fed, via series resistors and a 
ganged volume control, directly to the 
IC. In this form, it would make a per¬ 
fectly practical player unit, with ample 
gain and suitable for use in other than 
the hot and humid situations which are 
inherently unsuitable for crystal cart¬ 
ridges. The tone control can be regarded 
as an option; if it is not required, the 
two 560K isolating resistors in each input 
circuit can be replaced with a single 1.0 
megohm resistor. The simple circuit 
for crystal pickup input appears at the 
top of this page. 

We felt quite certain, however, that 
there would be a call for a version of 
the player suitable for use with ceramic 
cartridges which, as a class, appear to 
have rather better fidelity characteris¬ 
tics than crystal types. Unfortunately, 
their inherent impedance is higher, end 
their output voltage lower, making it 
distinctly more difficult to mate them 
with any kind of amplifier having a 
limited order of input impedance. Add¬ 
ing series resistance or shunt capaci¬ 
tance to preserve bass response is more 


The stereo player , 
front view and , 
at right, an un¬ 
derneath view . 
The amplifier 
proper , carrying 
the controls, is 
at the top right 
corner and the 
power supply to 
the left . A de¬ 
tailed view of 
the amplifier is 
shown below . 


than likely to leave one short of signal average output, such as the 

0lJtput BSR Cl. Some increase in sensitivity 

' * . , , . .. „ - can be obtained by decreasing the 

Accordingly, our design . value of the 1-megohm series resistor 

an optional emitter-follower input stage, mar j ce( j j n the circuit with an asterisk 

but this will be at the expense of bass 



The amplifier proper , involving the ganged controls and two amplifier 
boards , shown here complete with the emitter-follower input stages . 


response. 

A crystal pickup can be fed through 
the emitter-follower input system, usu¬ 
ally with a large amount of gain to 
spare. 

The original IC circuit used a 22-ohm 
load but we have taken it upon our¬ 
selves to suggest 15-ohm loudspeakers 
as a more practical value in this country, 
having in mind that their impedance 
over most of the frequency range will 
be well over the nominal figure. How¬ 
ever, loudspeakers with still lower values 
of impedance should NOT be used. We 
will have more to say about loudspeakers 
later. 

The power supply is quite simple, using 
a small “trickle-charger” transformer 
with a 17-volt secondary which is half¬ 
wave rectified to give 24 volts DC. A 
2000uF capacitor is used as a “brute 
force” filter. The prototype supply gave 
a little more than 25 volts DC and, 
since the recommended maximum supply 
voltage is 25 volts, we used a IK bleeder 
resistor to hold the voltage down slightly 
and, incidentally, assist regulation. 

The power transformer we used was 
a Ferguson PF537 which was originally 
featured as a 1-amp battery charger in 
the May 1966 issue. Readers who have 
other transformers with a similar secon- 
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AlWAVS BUY OH B.D.S. 

SPECIALS FOR OCTOBER 

We now have in stock 
the following FAIR- 
CHILD TRANSISTORS 

2N3565 - 2N3638 
2N3642 - 2N3645 
2N4360 - SE40I0 

VTVM COMPLETE 
$42.25 plus tax 

MULLARD MINI SPEAKER 
BOXES 
$11.75 net 



Suppliers of all Radio and TV Components 
Meter and Multimeters 

H200 Multimeter £5/12/6 Net 

$11.29 

CT500 Multimeter £6/9/4 Net 

$12.9$ 


The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George end Harris Streets. 
Phone 211 -0816, 211-0191 
Open Saturday mornings, 


dary voltage may use them but the 
bleeder resistor may have to be varied 
to keep the no-signal supply to 25 volts 
maximum. If the supply voltage drops 
below 20 volts, intermodulation distor- 
ton becomes uncomfortably apparent. 

The 2000uF capacitor gives quite suf¬ 
ficient filtering for amplifiers intended 
for use with crystal cartridges but the 
addition of an emitter-follower stage vir¬ 
tually injects all the ripple voltage from 
the supply into the volume control net¬ 
work. For this reason we decoupled the 
supply to the emitter-follower. This 



A voltage doubler power supply 
can be similar to the half-wave 
unit but the additional compon¬ 
ents call for a slightly longer 
assembly plate , 

arrangement gives hum-free operation 
and the signal-to-noise ratio is quite 
good. The regulation of the supply is 
such that both channels can be driven 
to 1 watt singly or simultaneously. Sepa¬ 
ration betwen channels, with the single 
filter capacitor, is quite adequate for 
the type of cartridge it will be used with. 

For the benefit of those readers with 
a 12.6 volt filament transformer already 
on hand, we tried out a voltage-doubler 


rectifier system. This gave an initial out¬ 
put of around 40 volts DC, which we 
had to “bleed” down with a rather savage 
series-shunt resistor network to 25 volts. 
Not surprisingly, the regulation is not 
as good as of the half-wave supply. 

PERFORMANCE DETAILS: 

Power output into a 16 ohm load: 1 
watt approx, (typically 4.1 volts output 
at the onset of clipping). 

Total Harmonic Distortion: at 4.0 
volts 2.5 per cent (predominantly cross¬ 
over distortion); at 1.0 volts 1.3 per 
cent. 

Sensitivity for full power (with emitter 
follower) 400mV at lKHz. 

Frequency Response at 1 watt: (3dB 
points) 70Hz to 13KHz; minus 6dB at 
20KHz. 

As can be seen from the above per¬ 
formance details, the amplifier is cap¬ 
able of good reproduction and compar¬ 
able with that of «tereo players normally 
sold through “furniture” stores. Its main 
limitation is in a power output of 1 watt 
per channel, a figure which puts it below 
full-size radiograms but well above bat¬ 
tery-operated portables. 

Now to the construction of the system. 
Referring to the photograph of the 
underside of the record-changer 
assembly, the reader will see that the 
power supply and amplifier have been 
assembled separately. This was because 
the restricted depth of the stand (21 
inches approx.) and the position of the 
motor precluded assembly on a single 
chassis. We took advantage of this to 
locate the power supply as far away 
as possible from the input circuitry, to 
minimise hum induction. 

The power supply was mounted on a 



ETER SHALLEY SYDNEY, N.S.W. 

ELECTRONICS PTY. LTD. just behind nock and kirby 

Telephone: 29-3767 


MASTERTONE ELECTRONICS 

PTY. LTD. 

Shops 10 and II, Stone’s Arcade, 
673 Piltwafer Road, DEE WHY. 
Phone 982-2384. 


TUNER-AMP. HAS 

18 Transistors, 4 Diodes. 13 watts per 
channel peak, 6 watts per channel 
R.M.S., Sep. Bass and Treble. 25c/s to 
20,000, Freq. Resp. Balance Control. 
Will take Magnetic Cartridge. 


From $195.00 Complete 


As shown. $264 

As shown but w./o. tuner and legs. $198 

As shown with Mullard speakers but w./o. tuner $195 

As shown with Squire speaker system. $276 

As shown with three-way system. $325 

Tuner and Amp. only (Teak) . $119 

Tuner only (Teak). $55 


SPEAKER OPTIONS 

Mullard System 

6in -f 3in with X/over. 

Slimline 

8in -f- 2iin with X/over. 

Squire 

8in 4- 3in with X/over. 

Three Way 

10in + 4in -f 2iin with X/overs. 
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CARTRIDGE 



Suggested layout for 
the wiring hoards, one 
being required for each 
channel. With a crystal 
pickup or input from a 
radio tuner the emitter 
follower section may 
he omitted — the com¬ 
ponents on the panel 
above the dotted line. 


»-[ 2.2K 




« 3 > 


@-^-j 

_H-® j3) 




UNDERSIDE OF 
WIRING BOARD 


The 1C is attached to 
the underside of the 
board, drawn here as if 
the board had been 
flipped over. The heat 
sink can be a scrap of 
tinplate. 

flat sheet of 18 gauge aluminium and reason, we strongly advise readers to 

was mounted by four woodscrews to use the same layout as we have for the 

the underside of the motor board, using tagboards and earth returns, 
four oddment nuts as spacers. The The earth returns are made as follows: 
dimensions are not critical but, by way The negative line from the power supply 
of guidance, our own mounting plaite should run to the lugs which connect 
measured 3-1/8 x 5-1/8 inches. • directly to pin 12 of the IC in both 
The plate for the twin amplifier channels; the two speakers must have 

boards needs to be a good deal larger own earth returns as shown on 

and shaped to suit the space under the the wiring diagram. The earth lugs of 
particular player of your choice. In our the tone » volume and balance controls 
case, the flat portion of the plate are connected to a single point on the 

measured 7x5 inches, with a 2-indi chassis which is also connected to pin 

flange along one 7-inch edge to support *2 of the IC in each channel, 
the controls, and a i-inoh flange along As a further precaution against m- 
one 5-inch edge to facilitate mounting, stability, all input and output leads 
While it would have been the natural should be kept well apart. Also keep 

thing to mount the amplifier so as to rroirtiimwl on p a «* 174 \ 

make the components more easily access- (Continued on Page 174) 

ible, the plate had to be mounted as III 

shown to clear the record-changer Kj c*\aj Hnnn rinnK' 

retaining screw. ncvy 1 1 
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LIST OF PARTS 


Crystal Pick-up Version: 

1 Power transformer, 240V to 17V 
at 1A DC (Ferguson PF 537 or 
similar). 

2 General Electric PA 222 micro- 
circuits. 

1 Rectifier diode, IN3193 or similiar. 

RESISTORS 

(\-watt, 10 p.c. tolerance.) 

2 22K 
4 IK 

2 22 ohms 
2 10 ohms 

R1 (value as stamped on l.C.) 

CAPACITORS 

1 2000uF/25VW 

2 200uF/ 15VW 
2 50uF/ 15VW 
2 10uF/6VW 

4 .047uF L.V. plastic. 

4 470pF L.V. plastic. 

Emitter-follower version: 

The following parts are omitted if 
emitter-follower stages are used. 

2 560K resistors. 

1 500K-500K (log) ganged pot. 

1 lM-lM(log) ganged pot. 

2 lOOOpF L.V. plastic film capa¬ 
citors. 

The following parts arc added if 
emitter-follower stages are used. 

2 2N3565, BC108 or similar NPN 
transistors. 

RESISTORS 

(i-watt, 10 p.c. tolerance). 

6 1M 2 2.2K 

4 22K 1 2M(lin) pot. 

1 lOOK-lOOK(log) ganged pot. 

1 50K-50K(log) ganged pot. 

CAPACITORS 

2 100uF/25VW electrolytic. 

2 1.0uF/12VW, metallised film, 

ceramic or tantulum electrolytic. 

2 .047uF L.V. plastic. 

2 .0047uF L.V. 

MISCELLANEOUS 
18-gauge aluminium for chassis 
plates. 2 tag panels (16-tag for crystal 
version; 23-tag for ceramic version), 

1 miniature 3-way tag strip, 2 polar¬ 
ised speaker plugs and sockets , knobs, 
power cord, 1 insulated terminal 
block, connecting wire, shielded wire, 
nuts, bolts, tinplate for heatsinks, 
solder, etc. 


MiniiiiiiiiMiittmiimtiiiiiiiiiiiiiiiiiiiiiiiiiiMiHtiuiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiHiitiiimiiiiiiiiMiiuiimiiiiii 


Each amplifier channel was assembled // A « , I . pm/^itai ri CrThAk li/~C " 

on a tagboard with the IC mounted All Introduction tO DKjITAL tLtL I KUNILb 

underneath, together with a heat-sink 
cut from scrap tinplate, f inch wide 
by approximately 1 inch long. Do 
not bend the leads of the IC, as they 
are rather fragile. A heat-sink should 
be used while soldering; this could take 
the form of an alligator clip, clipped 
to the IC lead being soldered. One 
should use the same procedure when 
soldering the transistors. 

As with most transistor amplifiers, 
the wiring layout and in particular, the 
wiring of earth returns is critical. Any 
interaction between input and output 
signals due to a common earth path 
will lead to instability or, at the very 
least, to harmonic distortion. For this 


In response to the many requests received during and following the 
publication in the magazine of the series of articles “Logic and Counting 
Circuits” (June, 1966 — May, 1967 inclusive), we are happy to announce that 
we are currently engaged in producing a handbook based upon these articles. 

For the new book, the author, Technical Editor Jamieson Rowe, has 
rewritten and expanded the introductory chapters; he has also written a large 
additional section dealing with digital arithmetic and computers. In view of 
this, we are confident that the book will prove of value to anyone seeking 
an easy-to-read introduction to this important new field, and that it will 
accordingly be of interest to engineers, technicians, students and advanced 
amateurs alike. 

We hope to have 'the book available shortly, under the appropriate title 
“An Introduction to Digital Electronics.” Further details will be published 
in forthcoming issues of the magazine. 

Because of the likely interest in the newly written material dealing with 
digital computers, we have decided also to publish this section in “Electronics 
Australia” as a two-part article. The first of the parts commences overleaf . . . 

IIIIIIIIIIIIIIIIIIIIIIIHHIUnillllllllllllllltllUMIIIIIIIIIIIIItlllllllllHIIIIIIIIIIIIIIIIIIiMIIIIIIIIHIIItllllllltllllllllllllilllllllilllillllllllllllllllimilllNIIIIIIHIlIf.liHIIIIIUIIIIIIMItlill 
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Logic and Counting — Continued 


DIGITAL COMPUTERS 



Digital arithmetic—binary addition and subtraction— 
half adders and full adders—serial, parallel and two-step 
parallel addition—special-purpose and general-purpose 
computers—programmed digital functions, and the 
stored program—the main sections of a general-purpose 
digital computer and their operation—basic concepts 
of programming. 

by Jamieson Rowe 


ing, which shows lihe subtraction of 101 
(decimal 5) from 10110 (decimal 22): 

10110 

101 


10001 


In the preceding discussion of digital 
instruments we have seen that counters, 
timers, frequency meters, voltmeters and 
various other instruments can be pro¬ 
duced by interconnecting flip-flops, logic 
gates and other digital elements. Let 
us now look at the ways in wihich these 
elements are used in modern general- 
purpose digital computers. 

Right at the outset it should be stress¬ 
ed that modern digital computers are 
extremely complex machines, and that 
in the necessarily restricted space avail¬ 
able here it will barely be possible to 
give a general view of the basic prin¬ 
ciples of computer operation. How¬ 
ever, it is the author’s hope that the 
discussion which follows will serve at 
least to give readers an insight into 
basic computer principles, sufficient both 
to prepare them for and to interest them 
in further detailed study. 

As we have seen in earlier chapters, 
digital circuits deal with electrical sig¬ 
nals which may be interpreted as repre¬ 
sentations of logical statements, and the 
statements concerned may often be 
numerical statements or numbers. We 
have also noted that Russell, Whitehead 
and others have shown that logic is in 
fact the foundation of mathematics, and 
that Shannon has demonstrated the im¬ 
portance of logic as a basis for digi¬ 
tal circuit design. From these premises, 
it follows that, by interconnecting digi¬ 
tal elements in suitable logical configu¬ 
rations, it proves possible to construct 
digital circuits capable of performing 
electrical operations corresponding to 
arithmetic operations upon numbers. 

We have also seen in earlier chapters 
that electrical and electronic circuits are, 
by their nature, best suited for die 
representation of two-valued quantities 
and that, as a result, most moafern digi¬ 
tal circuitry handles numbers in either 
pure binary form or in one of the 
many BCD codes. Digital “'arithmetic” 
circuitry is therefore almost completely 
concerned with performing binary or 
modified binary arithmetic. 

The rules of binary arithmetic, al¬ 
though less familiar, are actually quite 
analogous with those of the decimal 
system. Not only this but they are 
actually simpler than their decimal 
counterparts. We have already seen in 
chapter 3 how simple the rules of addi¬ 


tion become in binary notation, resolv¬ 
ing into the simple table: 

0 + 0 = 0 
0+1 = 1 
1 + 0=1 

1 + 1 = 0 and 1 to carry .... (1) 

Hence the binary addition of 1101 
and 110, equivalent to the decimal addi¬ 
tion of 13 and 6, looks like this: 

1101 

110 

10011 

Examination of this simple example 
will show the similarity between deci¬ 
mal and binary addition. And if the 
reader checks “10011” he will find it 
to be the binary equivalent to decimal 
19. 

The rules for binary subtraction are 
equally simple as those for addition: 

0 - 0=0 

1 - 0=1 

0—1 = 1 but 1 borrowed 
1-1=0 ....(2) 

As an example consider the follow¬ 


Although it is quite feasible to per¬ 
form binary subtraction in this man¬ 
ner, it is often found more convenient 
to use an alternative method known as 
complementary addition. This consists 
of forming the complement or negative 
of the subtrahend, which is tihen added 
to the diminuend using a slightly modi¬ 
fied binary addition. 

A popular way of performing sub¬ 
traction by complementary addition is by 
using the so-called “two’s complement” 
method. The two’s complement of a 
binary number is formed by individually 
Complementing each bit of the number 
and finally adding one. An example 
should show wlhat this involves: 

number = 01111 (decimal 15) 
2’s complement = 10000 + 1 
= 10001 

In the addition phase of two’s com¬ 
plement subtraction the only difference 
from “normal” binary addition is that 
any carry-over having a greater signifi¬ 
cance than that of the most significant 
bit of the diminuend is ignored — at 
least, with regard to the magnitude of 
the answer. Hence to perform the two’s 
complement subtraction of 01111 (deci¬ 
mal 15) from 11110 (decimal 30), the 
two’s complement of the former as just 


A large general-purpose computer system. At rear are magnetic tape 
units, with a high-speed printer in the left foreground. (Courtesy 
Burroughs Corporation.) 
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derived is added to the latter, ignoring 
the carry-over: 

11110 

10001 

(1)01111 

Here the answer is regarded as 01111. 
giving the correct answer equivalent to 
decimal 15. 

It may be seen that binary addition 
and subtraction may both be performed 
by a circuit configuration capable of 
performing binary addition. In view of 
this it should be worthwhile at this point 
to look briefly at representative examples 
of the many logic circuit configurations 
which have been developed to perform 
the function of binary addition. We will 
consider first the circuitry required for 
addition of corresponding bits, and then 
the ways in which this basic adding cir¬ 
cuitry is used to perform addition of 
whole numbers. 

Inspection of the elementary rules of 
binary addition given in expressions (1) 
should show that simple binary addition 
is equivalent to a complex logical opera¬ 
tion involving two inputs (“addend’* and 
“augend”) and two outputs. One output, 
the “sum,” must be true (1) only when 
one and only one of the inputs is true; 
while the second or “carry” output 
must be true only when both inputs are 
true. Thus simple binary addition may 
be regarded as equivalent to the logical 
operation defined by the truth table: 


INPUTS 

OUTPUTS 

ADDEND 

A 

AUGENDI 

B 

1 SUM 

S 

CARRY 

C 

0 

0 

0 

0 

0 

1 11 1 

0 

1 

0 

1 

0 

1 

I 

0 

1 


It may be seen that the “sum” output 
consists of an Exclusive - OR function 
of the two inputs, while the “carry” out- 



The HP-2116A, a compact high speed general-purpose computer 
particularly suitable for interconnection with other digital equipment. 
At top it is shown integrated into a typical research instrumentation 
system , while below is the basic setup for “straight” computation . 
(Courtesy Hewlett-Packard Australia Pty. Ltd.) 



ADDEND 


ADDEND 


AUGEND 


AUGEND 
B - 


SUM 
A B+A.B 


-A A+B 


CARRY 

A,B 


SUM 

(A+B). (A+B) 

= A.B+A.B 

- 


CARRY 
(A+f) * A.B 


FIG I 


HALF-ADDER CIRCUITS 
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FIG 2 


A FULL BINARY ADDER 


put consists of an elementary AND 
function. Typical logic element configura¬ 
tions used to realise these functions are 
shown in figure 1; in each case the input 
inverters are not required if the comple¬ 
ments of the input bits are already 
available. 

Circuits of the type shown in figure 1 
are normally termed “half-adders,” be¬ 
cause generally they provide only half 
the circuitry required for practical 
binary addition. The reason for this is 
that it is rare for two bits to be added 
together in isolation — normally there 
will be a third bit to be taken into 
account, representing the carryover from 
the addition of the bits ranking next 
below those considered. 

A full binary adder must, in fact, 
perform the operations defined by the 
following truth table: 


INPUTS 

OUTPUTS 

CARRY 

INPUT 

C 

ADDEND 

A 

AUGEND 

B 

SUM 

S 

CARRY 

C 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

0 

1 

0 

0 

1 

1 

0 

1 

1 

0 

0 

1 

0 

1 

0 

1 

0 

1 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 


There are many ways of producing a 
full adder, one practical configuration 


being shown in figure 2. Another 
approach is to combine two half-adders, 
with an OR gate to produce the final 
carry output. 

Let us now look at the ways in which 
full-adders or combinations of half¬ 
adders and other elements are used in 
performing addition of multi-bit binary 
numbers. 

In general there are two basic methods 
used in handling binary numbers in 
digital circuitry, termed respectively the 
serial method and the parallel method. 
Numbers are handled sequentially in bit- 
by-bit fashion (usually LSB first) with 
the serial method, wheareas with the 
parallel method they are handled “in 
toto” by treating all bits simultaneously. 
Each of the methods has advantages: 
the serial method generally offers cir¬ 
cuit simplicity and economy, while the 
parallel method is generally capable of 
operation at considerably higher speeds. 

Addition of numbers using the serial 
method typically involves a single full- 
adder unit, into which the numbers to 
be added together are fed bit-by-bit — 
corresponding bits at a time, starting 
from the LSBs—by means of shift regis¬ 
ters. The carry-over from each bit pair 
to the next-most-significant pair is usually 
stored between additions in an auxiliary 
flip-flop. The sum may be stored in a 
third shift register, or alternatively it 
may be fed back to one of the registers 
initially containing the addend or the 
augend. 


Figure 3 shows a serial adder for num¬ 
bers of up to six bits, in which the sum 
is returned to the addend register. It 
operates as follows: initially, both regis¬ 
ters and the carry flip-flop are cleared 
by a pulse applied to a common reset 
line (not shown). Then the addend and 
augend numbers are entered into their 
corresponding registers. This may be done 
serially, by shifting the numbers into the 
registers via the serial inputs shown (this 
will involve six clock pulses) or in paral¬ 
lel fashion by means of additional set 
gates individually connected to the reg¬ 
ister flip-flops. When the two numbers 
are entered into their respective registers 
the application of a sequence of six clock 
pulses will cause their addition to take 
place. 

As the A and B inputs of the adder 
connect to the outputs of flip-flops 6 and 
12, prior to the arrival of the first clock 
pulse the adder inputs will correspond 
to the LSB of each number. Hence the 
adder will produce the appropriate sum 
and carry signals, which will be con¬ 
nected to the gating inputs of flip-flop 
FF1 and the carry flip-flop respectively. 
Hence upon the arrival of the first clock 
pulse, these flip-flops will effectively store 
the LSB sum and carry; at the same 
time the initial contents of both the ad¬ 
dend and augend registers will be shifted 
one place to the right. 

Following the first clock pulse, there¬ 
fore, FF1 will contain the LSB of the 
sum; FF2 and FF8 will contain the 
MSBs of the original numbers 
which were initially in FF1 and FF7; 
FF6 and FF12 will contain the next- 
least significant bits of the numbers; and 
the carry flip-flop will contain the LSB 
carry. The outputs of the adder will ac¬ 
cordingly correspond to the sum and 
carry of the next-least-significant bits. 

The arrival of the second clock pulse 
will cause this sum and carry to be 
entered into FF1 and the carry 
flip-flop, as before. It will also shift the 
LSB of the sum into FF2, and the re¬ 
maining bits of the addend and augend 
into FF3-FF6 and FF9-FF12. And so on 
for the remaining clock pulses. It mav 
be seen that following the sixth clock 
pulse, FF1-FF6 of the addend register 
will contain the total sum, FF7-FF12 
of the augend register will be cleared, 
'and the carry flip-flop will contain any 
carry-over from the MSB addition. 

Serial addition of large numbers tends 
to be prohibitively time-consuming be¬ 
cause each bit pair and the appropriate 
carry must be added, in turn, with the 
initiating clock pulses spaced to allow 
for element switching times and wiring 
delays. In contrast, the parallel method 
of addition is considerably faster, since 
all additions are performed simultane¬ 
ously. However completely parallel 
single-step addition requires a complete 
set of full adders — one for each bit 
position. This tends to make such 
an adder extremely costly. 

Consequently, where extreme speed is 
not required, computer manufacturers 
frequently employ a compromise tech¬ 
nique known a!s “two-step” parallel addi¬ 
tion. This permits a significant reduc¬ 
tion in the number of circuit elements 
required, yet allows addition to be per¬ 
formed in a time interval only twice 
that required for single-step addition. 

Two-step parallel addition involves 
separation of the addition process into 
two consecutive operations: half-add, in 
which the Exclusive-ORs of all the input 
bit pairs are produced, and carry, in 
Which are produced and added in all 
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BIT (X*l) INPUT 


BIT (X) INPUT 



I HALF 
1 ADD (tl) 


CARRY (t2) 


CARRY 

FROM 

STAGE (X-l) 

-<- 


CLEAR 


(RESET) 


BIT (X) OUTPUT 


ONE STAGE - 



FIG 4 


SECTION OF A TWO-STEP PARALLEL ADDER 


the carries. These operations may be 
explained by reference to figure 4, which 
shows a section of an adder employing 
the two-step technique. 

As may be seen, each stage consists 
of an R-S flip-flop together with eight 
AND gates and an OR gate. The six 
AND gates connected to the inputs of 
the flip-flop effectively convert it into 
a ‘‘double J-K” type: gates A and B 
provide one pair of J-K inputs, gates E 
and F provide a second pair, and gates 
C and D perform the internal self-gating 
necessary to produce complementation in 
the event of J=K=1 at either pair cf in¬ 
puts. The two AND gates and OR gate 
connected to the flip-flop outputs 
are used to generate the stage carry. 

Operation is as follows: The flip-flops 
are first cleared by means of a pulse 
applied to the reset line. The addend 
is then entered into the adder flip-flops 
by applying a pulse to the “half-add” 
line while the addend bits are presented 
to dhe input terminals. An addend bit 
having a value of 1 causes the appro¬ 
priate flip-flop to be set via gates A 
and C, while a bit having a value of 
0 causes the appropriate flip-flop to 
remain in the reset state. 

The augend is next applied to the in¬ 
put terminals, and a (second pulse ap¬ 
plied to the “half-add” line. This has the 
effect that, in all stages for which the 
augend bit has the value 1, the flip-flop 
is complemented regardless of Its exist¬ 
ing state. The reason for this is that the 
Ji and K1 inputs of gates A and B are 
connected in parallel, so that at all 
stages where the input is at 1 the half¬ 
add pulses are fed simultaneously to the 
inputs of both gates C and D. 

At this juncture the state of the flip- 
flop of each stage of the adder repre¬ 
sents the Exclusive-OR function of the 
appropriate bits of the addend and aug¬ 
end. It will be set to Y=1 if either 
of the bits alone was at 1, or reset 





FIG 3 


A SIX-BIT SERIAL ADDER 


to Y=0 if either both bits were 0 
or both were 1. Accordingly, the gates 
connected to the outputs of each flip- 
flop will produce a stage carry signal of 
1 if either (the flip-flop is still set AND 
there is a carry from the stage next 
lower in significance) OR (the 
flip-flop is reset AND the augend bit is 
at 1). Reference to the truth table for 
a full adder given earlier should show 
that these are the situations for which 
a stage carry is required. 

The addition process is completed by 
application of a pulse to the “carry” 
line while the augend bits remain con¬ 
nected to the input terminals. At the 
carry input of each stage, the gating 
inputs J2 and K2 are again connected 
in parallel; thus, wherever the carry sig¬ 
nal from the stage next lower in 
significance is at 1, the flip-flop will be 
complemented as before, regardless of its 
existing state. The adder flip-flops will 
then contain the appropriate bits of the 
sum cf the addend and augend in accord¬ 


ance with the full adder truth table. 
The sum may be transferred from the 
adder by means of the output terminals. 

A parallel adder of this type is not 
restricted to the addition of only two 
numbers: further numbers may be add¬ 
ed, simply by presenting them to the in¬ 
put terminals and applying pulses 
in turn to the ‘^half-add” and “carry” 
lines. The flip-flops of the adder will 
continue to store the sum as it is 
mulated and, for this reason, such 
adder may be termed an ac< 
register. 

Although we have examined only 
addition and subtraction in the fore¬ 
going brief discussion of binary arith¬ 
metic circuitry, it should be realised that 
digital elements may be arranged to 
perform many other functions—multi¬ 
plication, division, squaring, finding 
square or cube roots, exponentiation, 
and so on. In general the configurations 
used for performing these functions are 
developed in a similar fashion to those 
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DELUXE $5.95 


De Luxe Model or Miniscope Soldering Irons Mean:- 





1. SPEED. 

Yes, only 6 seconos initial heating up time from cold, 
then practically instantaneous. (5 seconds for Mini¬ 
scope.) 

2. CONTROL 

Temperature control at your finger tips. Heat only 
where, when, and as much as needed. 

3. CONVENIENCE. 

Ideal for inaccessible spots. No burning of adjacent 
insulation. 

4. LABOUR SAVING. 

Instant warm up. Always ready. Cuts wiping, retin¬ 
ning and filing of tips to a minimum. 

5. ECONOMY. 

One iron does the work of several. Consumes 
current only whilst in use. Scope De Luxe performs 
all the functions of other irons from 40 to 150 watts. 
Miniscope — up to 75 watts. No expensive parts to 
replace. 

6. GUARANTEED. 

Fully guaranteed with time tested dependability. 

7. VERSATILITY. 

Solders widest range of connections — small and 
large. May be operated from 4 or 6 volt accumulator. 

8. SAFETY. 

Low voltage operation. Heat sensitive components 
protected. 

q LESS 

9 - MAINTENANCE. 

Longer tip life. No expensive heating element to 
replace. Maintenance without special tools. 

10. MINIWEIGHT. 

Scope De Luxe weighs only 3£ ozs. complete. Mini¬ 
scope 12 ozs. 


MINISCOPE $5.28 


Both Deluxe and Mini¬ 
scope Irons are presented in 
reusable Plastic Pouch-Pack, and 
with a complete set of spare 
tips. Ideal for neat storage and 
easy portability. 




SCOPE and MINISCOPE 

both operate on voltages from 
2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through 
a “National" Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 
pin mains plug $7.65. 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 


VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 
202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 

103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED ifk 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Please forward free illustrated literature and specifications 



£ 




Wm. J. McLellan & Co. Pty. Ltd. 

THE CRESCENT, KINGSGROVE, 2208. 
N.S.W. TELEPHONE 500111. 


Name. 

Address... 
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for addition and subtraction. Unfortun¬ 
ately space limitations will not permit 
even a brief discussion of these functions 
here; interested readers are referred to 
the standard computer design texts, some 
of which are listed in the bibliography 
at the end of this chapter. 

Any configuration of digital elements 
used to perform an arithmetic operation 
or operations on numerical information 
may be called a digital “computer.” 
However, within the very large and 
rapidly growing class of machines de¬ 
noted by this general term, there are 
two rather distinct groups. 

One of the groups comprises mach¬ 
ines which consist essentially of a group 
of digital elements interconnected in 
somewhat similar fashion to the digital 
instruments examined in the last chap¬ 
ter, so that they perform either a single 
arithmetic operation or a group or 
sequence of such operations in a more- 
or-less fixed manner. Termed special- 
purpose digital computers, such mach¬ 
ines are coming into extensive use in 
scientific, industrial process control and 
military applications. 

Typical examples of special-purpose 
computer applications are the automatic 
control of road traffic, automatic grading 
of timber using digitised stress deforma¬ 
tion data, automatic navigation, airline 
reservation systems, automatic control of 
analog computers, and automatic direc¬ 
tion and firing of both ground and air¬ 
borne artillery using digitised radar 
information. 

The second main group of machines 
are those termed general-purpose digital 
computers, and it is these with which 
the remainder of this chapter will be 
concerned. It is this group of machines 
rather than the special-purpose machines 
which are normally recognised by the 

layman as “computers” or “electronic 
brains.” The distinguishing characteris¬ 
tic of this group of machines is that 
they possess an effective repertoire of 
elementary logical, arithmetical and in¬ 
formation handling operations, all of 

which are available repeatedly and in 

any order to permit their arrangement 
into almost any desired functional 
sequence. 

In order to perform a particular digi¬ 
tal operation or set of operations using 
a special-purpose digital computer, such 
a computer must usually be designed 
specifically for the job; consequently it 
will be of little or no use in performing 
other operations. Tn contrast, a general- 
purpose computer may be arranged to 
perform virtually any number of differ¬ 
ent tasks, by merely providing it each 
time with an appropriate “program” of 
instructions. It is this versatility which 
makes the general-purpose digital com¬ 
puter probably the most useful and 
important machine yet developed. 

The operation of a modern general- 
purpose digital computer involves two 
important principles. One is the principle 
of functional programming, whereby the 
effective interconnections between, and 
the signals applied to, a set of digital 
elements are controlled so that the ele¬ 
ments may be effectively “instructed” to 
assume various different configurations 
and perform in each case the appropriate 
functions. The second principle is that 
of the stored program, whereby the set 
of instructions used to direct the opera¬ 
tion of the machine are stored within 
it, in sequence, permitting the machine 
to be arranged to repeat and modify its 
operations upon making logical decisions. 

When a group of digital elements are 


interconnected, the function performed 
by the resulting configuration is a con¬ 
sequence not only of the particular ele¬ 
ments used, but also of the configuration 
itself. Altering the configuration will in 
general change the function which is 
performed; conversely, a given group of 
elements may be made to perform a 
variety of functions by making approp¬ 
riate changes to their interconnections. 
Hence a digital instrument may be pro¬ 
vided with a function switch permitting 
it to be employed as either a period 
timer, a frequency meter or a counter, 
while a special-purpose computer may 
similarly have controls determining 
whether it adds or subtracts, multiples 
or divides, and so on. 

The important point to realise is that 
“making changes to element intercon¬ 
nections” is nothing other than a logical 
operation, as we have seen in earlier 
chapters. Consequently the interconnec¬ 
tions between digital elements may be 
changed and rearranged not only by 
means of control switches, but also by 
means of any of the many other varie¬ 
ties of logic elements. A group of ele¬ 
ments may therefore be arranged to 
perform a wide variety of functions by 
making appropriate interconnections by 
means of additional logic elements, 
groups of which may be activated to¬ 
gether by control signals to form the 
required configurations and admit the 
appropriate signals to them. 

The control signals used to set up and 
operate the various configurations ef¬ 
fectively become Instructions which 
“command” the elements to perform 
each of the required functions. 

Certain modern digital instruments are 
in fact designed so that their function 
can be controlled in this manner. Instru¬ 
ments of this type are often described 
as “programmable,” because the elec¬ 
trical instructions directed to them may 
be arranged in a sequence in order to 
execute a functional program. 

In a general-purpose digital computer, 
the various control signals used to set 
up and operate each of the configura¬ 
tions in the machine’s repertoire are 
usually derived from the output lines of 
decoding circuitry which is connected 
to a group of flip-flops or other storage 
elements forming the so-called Instruc¬ 
tion register. The instructions for the 
machine then become binary numbers; 
each of which, when entered into the 
instruction register, results in the ap¬ 
pearance at the appropriate decoder 
output line of control signals used to 
perform the corresponding function. 

Thus in a very simple case “001” 
might produce addition, “010” might 
produce subtraction, “101” might result 
in transfer of a data number from a 
register A to another register B, and so 
on. In practice the instruction numbers 
are usually considerably larger than 
these simple examples. 

Many instructions consist of two dis¬ 
tinct parts: an order or operation code 
segment, which specifies the type of 
logical, arithmetic or data-number 
handling operation to be performed, and 
a second segment which specifies the 
location or locations of the numbers in¬ 
volved in or produced by the operation 
—the “operands.” 

The operation code used by a par¬ 
ticular computer design is quite arbi¬ 
trary, and it is quite rare to find the 
same code number used by two differ¬ 
ent machines to specify the same opera¬ 
tion. The number of instruction bits used 
for the operation code depends upon the 


number of functionally different opera¬ 
tions in the machine’s repertoire, for 
each operation must of necessity have a 
unique order code. Many machines use 
three or four bits to specify the general 
class of operation, with additional bits 
to define particular variations within 
each class. 

Computers differ considerably inj the 
number of operand locations given in 
the second segment of two-part instruc¬ 
tions. Some small machines provide for 
only a single operand location, while 
very large or very versatile machines 
may provide for specification of 
the location of up to four operands. 

Early general-purpose digital com¬ 
puters consisted essentially of an arith¬ 
metic unit whose operation was directed, 
in the manner just described, by “pro¬ 
grams” of instruction numbers fed into 
a control input via a medium such as 
punched paper tape. The instructions 
were performed in the same order that 
they were fed into the machine, and 
more or less instantaneously; operation 
was thus rather similar to that of a 
player piano. 

Although such machines could per¬ 
form arithmetic operations at a consider¬ 
ably faster rate than had previously been 
possible, they were seriously limited in 
operational flexibility because they could 
only perform calculations requiring a 
fixed sequence of operations. Thus, for 
example, they could not be arranged to 
follow one of two alternative courses as 
the result of making a logical decision. 
Similarly they could not be programmed 
to repeat a sequence of operations until 
a given result had occurred, because in 
fact the only way in which a sequence 
of operations could be repeated was by 
feeding in the appropriate set of instruc¬ 
tions each time the sequence was re¬ 
quired. 

That modern computers do not suffer 
from this serious limitation is a conse¬ 
quence of the adoption of *the second 
important principle noted earlier: the 
principle of the stored program. With 
the program of instructions for the par¬ 
ticular task to be performed stored in 
known and continuously accessible 
locations or addresses within a “memory” 
unit or store, the modern computer mav 
be arranged to modify effectively its 
sequence of operations as it goe s along, 
in accordance with the results it obtains 
in making suitably timed logical de¬ 
cisions. It can repeat certain sequences 
until a specified result is obtained, it can 
select one of a number of alternative 
courses, and it can be arranged to per¬ 
form often-used sequences by means of 
a single set of the appropriate instructions 
to which it can automatically refer when 
required—saving the programmer from 
a lot of tedious repetition. 

(To lit* Continued) 


^ SPECIALISE 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 


Contact 




KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE: 51-4453. 
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The first name in high fidelity! 


Leak 

Sandwich Mk. II 
Speaker system 

$139.00 


The Sandwich cones comprise stiff alu¬ 
minium skins for the outer surfaces where 
stresses are greatest, bonded to a thick 
core of featherweight, expanded plastic 
where stresses are lowest. Use of this 
material provides immense stiffness and 
rigid piston action over more than six 
octaves and results in a remarkably smooth 
response free from violent peaks and 
troughs over a very wide frequency range. 
Available in mahogany, teak and walnut, 
this beautifully finished enclosure is still 
the only compact speaker system offering 
substantially linear frequency response. 
Size: 26” x 15” x 12”. 


Leak 

Mini Sandwich speaker 
system 

$99.00 


For music lovers who cannot spare space 
for a full-size LEAK Sandwich, the new 
Mini-Sandwich provides almost identical 
performance, with the exception of the 
very lowest octave. This superlative small 
speaker system is designed and made 
exactly as its larger companion. Size: 18J” 
x 11” x 7”. Available in mahogany, teak 
and walnut. 



Leak 

‘Stereo 30’ amplifier 

$198.30 


The “Stereo 30” solid state amplifier offers 
the discriminating music lover, studio — 
quality sound reproduction, advanced 
audio engineering and pleasing aesthetic 
design. The performance of the LEAK 
“Stereo 30” represents the highest stan¬ 
dards available. 

Each LEAK instrument is individually 
crafted and has the same high quality 
performance as LEAK instruments supplied 
to broadcasting and television companies 
throughout the world. 



* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information write to: 


H. J. LEAK (AUST.) 

iy- v ■ 

P.O. BOX 14, FRENCH'S FOREST, N.S.W. 2086. AUSTRALIA. 
TELEPHONE: 94 4902. 

FACTORY: 1 CAMPBELL PDE. MANLY VALE N.S.W., AUSTRALIA. 
CABLES: LECTRON. SYDNEY. 

Professional equipment enquiries to Simon Gray offices or Representatives in all states 
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REVERBERATION SYSTEM FOR GUITARS 


Described in this article is an artificial reverberation system 
intended primarily for use with the Playmaster 116 and 117 
guitar amplifiers, as described in the June and July issues. 
It can, however, be used with other guitar systems and is 
readily adaptable to electronic organs. No additional power 
amplifier or loudspeaker equipment is required. 

By Anthony Leo 


cuted, produces an unnatural single fixed 
echo. 

(2) An echo room or a large storm¬ 
water pipe buried in the ground, contain¬ 
ing a speaker and microphone, the latter 
feeding a separate amplifier. This system 
is cumbersome to say the least, non¬ 
portable and sensitive to extraneous 
noise. It has its uses, however, for fixed 
installations. 

(3) A miniature speaker feeding 


When sound is produced in a large hall 
or auditorium, reflection from the wall 
and ceiling surfaces occurs in varying 
degrees, depending largely on the com¬ 
position of the wall and ceiling materi¬ 
als. Typically, there will be much more 
reflection in a hall where the walls are 
of brick or stone than there will be in a 
similar sized hall with walls of, say, 
timber or plaster. 

The listener actually hears a complex 
mixture of the original sound, heard 
directly, and of reflected sound, the latter 
delayed somewhat in time because it has 
travelled a somewhat longer distance. 

The combination of circumstances which 
produces this delayed sound or echo is 
commonly described by the general term 
“reverberation,” giving rise to such ex¬ 
pressions as “reverberated sound” and 
the “reverberation period” of an audi¬ 
torium. 

Reverberation is of major interest to 
the musical fraternity, because it can 
greatly affect the impact of a perform¬ 
ance on the audience. With not enough 
natural reverberation, as may be experi¬ 
enced in a small hall or one with soft 
surfaces and furnishings, music can sound 
quite dull and lifeless. With an appropri¬ 
ate amount of reverberation, as is nor¬ 
mally sought nowadays in recording 
studios and auditoriums, sound takes on with guitar and organ amplifiers. The sound through a coiled plastic hose to a 
a pleasant “liveness.” Too much rever- problems encountered are numerous and microphone at the far end. This is a well 
beration, however, can so camouflage the their nett solution is largely a compro- known do-it-yourself trick, although the 
original sound that it can become quite mise of the many conflicting factors. results can be disappointing due to the 
muddled. Reverberation is also of vital p u n y electronic methods of artificial use of inadequate loudspeaker and 
concern for the propagation of speech reverberation, using regular electronic microphone units, poor transmission of 
and, in general, less reverberation and/or components, are not practical because high frequencies through the pipe and 
a shorter reverberation period is desirable ^ or ders of time delay required and the sensitivity to extraneous noise, 
than for music. .... frequency spectrum to be passed are far (4) Mechanical delay lines which 

Natural reverberation is primarily the beyond the present possibilities of elec- may take the form of a sheet of steel 
concern of architects and structural en- tronic “delay lines.” Consequently an some two square metres in area and 
gineers but there are plenty of buildings electro-mechanical approach is the only about 0.5mm. thick, suitably suspended 
to suggest that acoustic properties have recourse. in a protective frame. Signal energy is 

received rather belated consideration. As might be expected electro- fed to the plate by a drive transducer 
Partly because of this, and for other mechanical methods of simulating rever- and recovered at another selected point 
reasons, electronic engineers have be- beration have their own problems, in- on the plate by a contact microphone, 
come involved, by reason of their ability eluding restricted and/or non-level ( 5 ) Acoustic delay lines consisting of 

to simulate reverberation effects by frequency response, distortion (particu- 0 ne or more coiled springs. Signal 
electro-mechanical means. A very fami- larly at higher signal levels), micro- energy is fed into one end of the springs 
liar example of the technique is on elec- phonic effects and sensitivity to by a drive transducer and recovered by a 
tronic organs which frequently use simu- extraneous sound. Some methods are pickup transducer at the other end. Sig- 
lated (or artificial) reverberation to cumbersome, some expensive, some nals take a finite time to traverse the 
secure a more live type of sound, even cheaper; all involve supplementary springs and are also subject to a certain 
m small or heavily damped situations. electronic equipment to divert part of amount of reflection or bounce, from 

Our immediate concern is with the use the original signal through the reverb- e nd to end of the springs. The output 
of artificial “reverb” by electric guitar- eration path, then to amplify the re- signal is therefore not only delayed but 
ists, who may wish to use it for anything verberated version, either for reinjection prolonged by the reflected vibrations 
from a modest colouration of the sound into the main amplifier chain or to drive within the spring system, 
to full-scale gimmickry, where a hollow- a supplementary loudspeaker system This last-named system, using wire 

sounding reverberated output dominates directly. Typical electro-mechanical springs, is inherently compact but can 
the performance. reverberation methods include; suffer from microphonic effects, fre- 

Many approaches to the problem of (1) An endless tape loop on which quency response peaks, waveform distor- 
artificial reverberation have been invesiti- the original sound is recorded, then re- ition and, for the simpler types, in¬ 
gated and, in the past, we have had seve- produced with a short delay through a adequate reverberation. Nevertheless, 
ral articles on the subject of artificial replay head and amplifier. The method because they are compact and reason- 
reverberation techniques in connection is expensive and, unless elaborately exe- ably priced, such units are widely used 



The reverberation amplifier, shown above has been styled to mate with 
our Playmaster guitar amplifiers. As a complementary piece of equip¬ 
ment it can either stand alongside the amplifier in its own cabinet or be 
installed in a common cabinet with the control panels side by side. The 
reverberation unit is normally covered by the foam plastic shroud pic¬ 
tured elsewhere in the article. 
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Video Taperecorder 

Model SV-700E 625 Lines System 

MANUFACTURED TO AUSTRALIAN STANDARDS 
AT A PRICE YOU CAN AFFORD. 




Features 

• 70 MINUTES CONTINUOUS RECORDING 

• STOP FRAME FACILITY 

• HIGH FIDELITY SOUND 

• POST SOUND RECORDING 

• SOLID STATE COMPONENTS 

• PORTABLE 

• 240V-50 CYCLE OPERATION 

• i INCH VIDEO TAPE 

$940.00 + tax. 


Operational simplicity and excellent performance of the model SV-700E will meet any re^ 
quirements for educational, industrial, scientific and home use. 


SHIBADEN OFFERS 
A WIDE RANGE OF C.C.T.V. 
CAMERAS AND ACCESSORIES 
FOR ALL APPLICATIONS 

• TV CAMERA EQUIPMENT 

• SOLID STATE MONITORS 

• REMOTE PAN/TILT MECHANISM 

• VIDEO SWITCHER MIXERS 

• VIDEO AND SOUND MODULATORS 

• VIDEO DISTRIBUTION AMPLIFIERS 

• SPECIAL EFFECTS UNITS 

• AUTOMATIC SCANNERS 

• LENSES TO SUIT ALL REQUIREMENTS 


SYDNEY 
49* Market St. 
2-0663 


Sole Australian Agent 



MELBOURNE 
178a Flinders St. 
63-2931 


IIM 


BRISBANE 
206 Boundary St. 
2-1438 



ADELAIDE 
161 Halifax St, 
23-1613 


PERTH 

59 Stirling St. 
28-1131 
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in artificial reverberation systems. It 
becomes a matter of design to suitably 
locate the reverberation units and to 
operate them under conditions such that 
the potential problems are minimised. 

In all our previous applications of 
artificial reverberation we have used the 
Hammond wire spring unit which, at 
the time, was about the most attractive 
proposition in terms of performance, 
size and price. In this unit, the original 
signal is fed into two separate transduc¬ 
ers, so designed that a tiny arm protrud¬ 
ing from each rotates through a small 
arc, in sympathy with the incoming sig¬ 
nal frequency and amplitude. 

Attached to each arm is a long 
helical spring, the remote ends being 
anchored on two other “output” trans¬ 
ducers. When the input transducers im¬ 
part a rotary vibration to one end of 
each spring, the impulse travels down the 
spring and causes an equivalent rotary 
vibration of the output transducers. 
These, in turn, generate corresponding 
signal voltages. 

The springs are designed to have dif¬ 
ferent transmission times and frequency 
characteristics so that the unit, as a 
whole, gives a dispersed pattern of syn¬ 
thetic echoes over the frequency band. 

By relying on rotary action in the 
transducers, the system is rendered less 
sensitive than otherwise to external 
mechanical vibration. In addition, each 
spring transmission path is made up of 
tw 0 springs wound in opposite directions 
and connected end to end. with the aim 
of further minimising energy from exter¬ 
nal vibration. The Hammond design also 
has the basic spring assembly attached 
flexibly to the main mounting frame. 

Even with all these precautions, the 
unit was still sensitive to substantial 
vibration, while the rather long springs 


The circuit , as drawn, is in the form intended to plug into the signal 
socket at the rear of the Play master guitar amplifiers 116 and 117 , 
breaking into the signal line immediately after the valve preamplifier . 
Alternatively , the input stage of the reverb . unit can be wired to the 


alternative circuit shown , so that 
guitar and feed into the input 

were prone to a certain amount of sag 
and whip. In our earlier guitar amplifier, 
we suggested a means of demobilising 
the springs so that they would not be 
subjected to excessive vibration, during 
transport. 

The new Japanese-made reverbera¬ 
tion unit, around which the present de¬ 
sign centres, is much smaller than the 
original Hammond unit—and much 
cheaper. The manufacturers have appar¬ 
ently found it possible to attain adequate 
reverberation characteristics from much 
shorter springs and these shortened 
springs, in turn, have not only mini¬ 
mised the tendency to sag and whip but 
have reduced the sensitivity to external 
vibration to the point where separate 
spring suspension of the assembly can be 
dispensed with. If is still microphonic to 
the extent that it will respond to heavy 
footfalls or will feedback actively from 
loudspeaker vibration if it is followed 
by too much gain; in this respect, the 
design has to be carefully tailored. The 
attractive feature is simply that it man¬ 
ages to do more or less the same job as 
the Hammond unit in a smaller space 
and more cheaply. 

Incidentally, the new reverberation 
unit is branded “Sonata” and is avail¬ 
able from A.C.E. Radio, of 136 Victoria 
Road, Marrickville, 2204. 

Based on previous comparison with 
the Hammond unit, it would appear that 
the insertion loss of the new unit is 
somewhat less. By way of interest, we 
actually measured the transmission loss 
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it will take the signal directly from a 
jack of a normal guitar amplifier . 

at about 56dB over the useful frequency 
range. Frequency response would appear 
to be similar to that of the Hammond 
unit over the higher frequencies but with 
a somewhat more useful response 
towards the bass end. 

Notwithstanding the efforts of the man¬ 
ufacturer, the new reverberation unit 
also has to be protected against: 

Vibration—heavy footfalls or actual 
bumping of the cabinet which can agi¬ 
tate springs and produce a loud, ampli¬ 
fied noise from the loudspeakers; 

Microphony — agitation of the springs 
by sound energy fed back from the loud¬ 
speakers, building up to a sustained ring¬ 
ing or howling, particularly in the region 
around 900Hz. 

In the face of such difficulties, there 
is obviously something to be said for 
mounting the reverberation system in 
its own box, connected to the amplifier 
by cables and placed well away from 
the centre of activities. Convenience dic¬ 
tated otherwise, however, and we had 
to think in terms of associating the re¬ 
verberation system directly with the 
main amplifier, possibly even sitting it 
“piggy-back” fashion on the loudspeaker 
enclosure. 

•Due thought was given to possible 
methods of shock-mounting the rever¬ 
beration unit itslelf, including the use of 
spring suspension and rubber bands. Ul¬ 
timately, however, we decided that the 
most satisfactory method was to cut a 
suspension block to about the same 
dimensions as the bottom of the reverb 
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A full 10 dbs 

greater FM amplification? 
Check. 



Take two low noise nuvistors. 
Check. 

A triple-gang variable con¬ 
denser. Check. 

Incorporate both intoaquality 
cascode circuit, and what do you 
get? Sansui's 1000A, a 100 watt 
tube type AM/FM Multiplex 
Stereo Tuner Amplifier that pro¬ 
vides 10 dbs greater FM ampli¬ 
fication than conventional one 
stage type RF amplifiers can 
deliver. 

High separation and stability? 
Check. 

Minimal spurious radiation? 
Check. 


This is just another example 
of the kind of advanced circuitry 
and careful component selection 
that goes into every tuner, amp¬ 
lifier, tuner-amplifier, speaker 
system and stereo headphone set 
carrying the Sansui name. 

It is what gives Sansui products 
their higher performance and 
lower dsitortion characteristics; 
what sets a Sansui apart from 
ordinary stereo equipment. 

It is what comes from being 
one of the world's great "audio- 
only" specialists, and taking ad¬ 
vantage of it. 

See and hear the 1000A and 
other Sansui products at your 
nearest dealer soon. 


Model 1000A: Total power output: 
100 watts. RMS power: 40/40 watts. 
Bandwidth: 20 to 20,000Hz. Distor¬ 
tion: less than 1%. 

Model 500A: Popular 50 watt tube 
type AM/FM Multiplex Stereo 
Tuner Amplifier with a frequency 
response from 20 to 20,000Hz and 
a distortion factor of only 1 
Model TR-707A: Cool running solid 
state AM/FM Multiplex Stereo 
Tuner Amplifier with a total power 
output of 50 watts, power band¬ 
width from 32 to 25,000Hz and a 
distortion factor of 1% at rated 
output. 


Scutsuii 


SANSUI's World-wide Distribution System: England: TECHNICAL CERAMICS LTD. Wilts. England / Canada: ELECTRONIC DISTRIBUTORS Vancouver- 
Winnipeg — Toronto, Canada / South Africa: GLEN'S (PTY) LTD. Johannesburg, Cape Town, Durban & Port Elizabeth, South Africa / Singapore: WO KEE 
HONG (MALAYSIA) LTD. / Malaysia: WO KEE HONG (MALAYSIA) LTD. Kuala Lumpur, Malaysia / Hong Kong: WO KEE HONG LTD. / SANSUI ELECTRO¬ 
NICS CORPORATION (U.S.A.) New York, U.S.A. / SANSUI ELECTRIC COMPANY, LIMITED Tokyo, Japan 
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unit, from a sheet of one-inch foam 
plastic. 

After removing most of the material 
from the centre of the suspension block, 
we had left a half-inch “wall” which was 
sufficient to support the weight of the 
unit and at the same time transmit 
minimum vibration to the springs. The 
plastic wall was cemented to the chassis 
using carpet glue and later, after wiring 
and testing, the reverb unit was secured 
to the suspension block by the same 
means. 

In addition to the suspension, we re¬ 
commend fitting an acoustic “shroud” to 
the unit, to minimise acoustic feedback. 
The “shroud” was cut from a lage block 
of foam plastic, three inches thick. The 
inside of the block was hollowed to fit 
the external dimensions of the reverb 
unit and its suspension but, at the same 
time, clearing the chassis and leaving the 
suspension as the only chassis contact. 

In addition to mechanical isolation of 
the reverb unit, it is desirable and indeed 
necessary, to maintain the maximum 
permissible level of signal through the 
unit to swamp the effect of small energy 
vibration; in the ultimate, it is the 
“signal-to-thump” ratio, or the ratio be¬ 
tween the voltage due to signal and 
vibration at the output transducer which 
will determine how sensitive to vibration 
the system is. However, the amount by 
which the signal level can be increased 
is limited by the onset of intermodula¬ 
tion effects: and the final level chosen 
is necessarily a compromise. 

In a previous application of reverbera¬ 
tion to an electronic organ, a volume 
compression arrangement was included 
in the drive circuit. This allowed the 
system to contribute substantial reveibe- 
ration to low-level signals without the 
risk of serious overload on loud passages. 

Looking at the situation again, in the 
context of guitar music, we felt that 
volume compression circuitry might not 
be so important. In addition, the audio 
power necessary to operate a lamp-type 
compression system, or the complexity 
of alternative methods, would both be 
likely to present a design problem. Ac¬ 
cordingly, we settled for a normal linear 
drive. 

Again, in the organ system, reverbera¬ 
tion involved the use of an extra (though 
modest) power amplifier and an associat¬ 
ed loudspeaker so that, in a sense, it 
added a voice to the instrument over an 
above the normal output. In guitar work 
the aim is rather to modify the basic 
tone of the instrument and this, along 
with problems of portability, adds up 
to a case for “reverberating” the original 
signal to the desired degree and passing 
it through the main amplifier. 

A third major decision was in favour 
of using transistors rather than valves for 
the reverberation circuitry, taking 
advantage of their smaller size, their 
lower heat radiation and their versati¬ 
lity in respect to circuit configuration. 

Subsequently, it became evident that 
the reverberation system would need its 
own mains-powered supply, so that it 
evolved as a self-contained unit, capable 
of being housed in its own cabinet or 
accommodated in a common cabinet 
along with the basic 116 or 117 guitar 
amplifiers. 

Primarily then, the new reverberation 
system is intended to operate in con- 
juction with either of the Playmaster 
amplifiers mentioned, tapping into the 



Shown above , the complete board layout diagram will assist with the 
positioning of components; note the 2N301 power transistor secured 
directly to the wiring board . Below is the copper pattern of the printed 
wiring board. The finished board should be 5 inches long as indicated 
by the dimension line . 




signal line after the valve preamplifier 
and “reverberating” all inputs to the 
desired amount. This is the form depict¬ 
ed in the photographs and shown on the 
main circuit. A single control knob allows 
the signal to be “straight” or “reverber¬ 
ated” or adjusted to any desired mix be¬ 
tween the two, without significant change 
in volume level. 

However, by wiring the input stage 
to the alternative circuit shown m blue in 
the main diagram, the reverberation unit 
can be used between a guitar and the 
normal jack-input to the Playmaster 116 
or 117 or any other standard guitar am¬ 
plifier. In this role we suggest provision 
of an output level control, also shown 
dotted in blue. 



We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 

TV SERVICE 

79 NEW ILLAWARRA ROAD. 

BEXLEY NORTH, N.S.W. 

PHONE: 50-3150 
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GENERAL PURPOSE 

VACUUM TUBE 
VOLTMETER 

MODEL MVA 6 



The UNIVERSITY High Impedance Vacuum Tube Voltmeter modal MVA6 has been 
designed for utmost versatility and high stability coupled with minimum of controls and 
simplicity of operation. 

The large "Easy to See" meter with clearly marked scales make University model 
MVA6 a pleasure to use. 

All University instruments are backed by a comprehensive Sales and Service depart¬ 
ment thus assuring complete satisfaction. 

PRICE $42-00 PLUS TAX. PACKING * POST $1-00 


SPECIFICATIONS: 

DC Volts:— (negative or positive) 

0 - 1.5 - 5 - 15 - 50 - 150 - 500 - 1500 V DC 
input resistance 10 Megohm. 

H.V. Probe (HV.20) up to 30KV. 

AC Volts:— 

0 - 1.5 - 5 - 15 - 50 - 150 - 500 - 1500 V RMS 
Frequency range 30 cps to 100 kcs. 

Peak to Peak:— A ^ ^ 

0.4 - 14 - 40 - 140 - 400 - 1400 - 4000 V P. P. 


R x 10 - 100 - lk - 10k - 100k - 1M - 10M 
(0.20— 1000MO) 

DB:— Ref. level lmW in 6000 line. 

- lOdb to plus 65db (7 Ranges) 

Accuracy:—± 3% for DC Ranges 
± 5% for AC Ranges 
Power Supply:— 220 - 240 V AC 50 cps. 

Battery:— 950 Cell 1.5 Volt 

Tube Compliment:— 12AU7 - 6AL5 

Dimensions:— 5.5” x 9.5” x 6” (140 x 215 x 152mm) 

Weight:— 5.5 lbs (2.5 kg.) 


FEATURES: 

Large, 3 colour, Easy to read scale 
Engraved Aluminium Front Label 
Unbreakable front cover on meter 
Printed Circuit 

Rugged Steel Case finished in 2 tone grey Baked Enamel. 

Complete with — Test Leads, Instruction Book and 
Battery. 


ACCESSORIES: 

HV.20 Probe:—To Measure D.C. Voltage up to 30KV 
Dimensions 9i” (250mm) Weight 5oz. (140 gr.) 
Trade Price — $8.00 plus Sales Tax 

RF-22 Probe:—Crystal RF probe 20V Max .up to 
60 mcs. 

Dimensions 6i” (160mm) Weight 3oz. (85gr.) 
Trade Price—$6.00 plus Sales Tax 
Leather Carrying Case:— 

Trade Price—$6.00 plus Sales Tax. 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 
106 BELMORE ROAD, RIVERWOOD, N.S.W. 
Telephones: 53-8758, 53-0644 (5 lines) 
Telegrams and Cables: Raquip, Sydney. 


VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd., 
38 MILTON PARADE, MALVERN, 

VICTORIA. Ph. 20-1156 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth. W.A. 

S.A.: Jason Trading Co., Pty. Ltd. 
33 Market Street, 

Adelaide. Ph. 51-6263. 


Representatives: 

QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Qld. 


TAS.: W. P. Martin and Company, 
202 Argyle Street, Hobart, 
And 150 Wellington Street, 
Launceston. 


AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS 
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Having explained something of the 
background of the system it is appro¬ 
priate to have a closer look at the actual 
circuit. 

Undoubtedly, the key problem is how 
best to drive the actual reverberation 
unit. Bdaring in mind that the drive 
transducers are electromagnetic, one 
would expect the load as seen by the 
drive transistor to be inductive, with an 
impedance rising with frequency. How¬ 
ever it was equally reasonable to expect 
that the impedance would be affected 
also by various mechanical effects occur¬ 
ring in the springs. 

From measurements on the shmple 
unit a major resonance appears to occur 
at about 250Hz, at which point the 
impedance reaches a minimum of about 
500 ohms. 

At the same time we had a look at 
the frequency response available from 
the output transducers. Throughout the 
range, and towards the lower end par¬ 
ticularly, there are sharp peaks and 
nulls due to addition and cancellation 
of signal through the individual paths. 
By and large, however, the useful trans¬ 
mission range lies roughly between the 
limits of 200 and 2000Hz. 

From the impedance characteristic it 
was obvious that the best way to drive 
the unit was from a constant-current 
source. This was later verified by output 
v. frequency response plots using both 



Above is an underside view of the chassis , showing the wiring board 
position and the termination of mains and unused transformer leads. 
Note the position of the DIN signal socket, at the rear, which could be 
replaced by “jack” sockets for direct guitar input. 



A photograph of the audio 
“shroud” at left, shows 
the hand-cut centre sec¬ 
tion, with slots to fit the 
terminal lugs allowing a 
neat overall fit . 


fcrol to allow individual players complete 
freedom of choice. 

The resistive mixing network is fol¬ 
lowed by an AC coupled voltage anipli- 
fier delivering the mixed output signal. 
The gain of the output amplifier com¬ 
pensates for the losses involved in the 
reverb unit and the associated mixing 
circuitry. 

For the sections of the reverb system 
discussed so far — from the DC coupled 


constant current and constant voltage 
drive sources, and constant current drive 
has been employed for the present de¬ 
sign. 

For sufficient drive to the unit a 
swing of about 30V across the trans¬ 
ducer load is required. This could have 
been derived from a transformer-coupled 
stage but the lack of a suitable trans¬ 
former, together with space considera¬ 
tions rendered the method unattractive. 
The alternatives were either to drive 
the unit directly, with the transistor sup¬ 
plied through the transducer, or to use 
a resistive Toad and couple capacitively 
to the unit. Since there could be ob¬ 
jections to passing DC through the trans¬ 
ducer, we chose the latter method. 

After due consideration we selected 
a 2N301 PNP germanium alloy power 
transistor for the drive application. Al¬ 
though the selection might seem to be 
extravagant, in terms of transistor size 
and rating, the choice actually makes 
good sense in terms of performance 
and reliability. 

In practice, the steady-state dissipa¬ 
tion of the transistor needs to be about 
400mW. While it may be possible to use 
a smaller transistor, say one in a 
TO-5 encapsulation, quite elaborate heat 
sinking would be required, with the 
likely complication of reduced reliability 
under these conditions. Hence our pre¬ 
ference for a transistor, in a metal en¬ 
capsulation, with more generous power 
ratings; it is secured directly to the 


printed board with the mounting flange 
as its only heat sink. 

A 2N3565 as a voltage amplifier is 
directly coupled to the reverb drive tran¬ 
sistor, with DC feedback for improved 
temperature stability. The DC feedback 
voltage is developed across the 100-ohm 
resistor in the emitter of the power 
transistor and is proportional to its 
collector current. 

The feature of the DC pair, however, 
is the use of the signal current through 
the driven transducer to derive a negative 
feedback voltage. This voltage, across 
the 100-ohm resistor in the emitter 
circuit of the 2N3565 voltage amplifier, 
and proportional to the transducer cur¬ 
rent, makes the DC pair function as a 
constant current source — the preferred 
drive condition for the reverberation 
unit. 

The DC coupled pair alone, with feed¬ 
back applied, have an overall sensitivity 
of about lOOmV for full reverberation 
drive. Connected to the output of the re¬ 
verberation unit, the 50K linear poten¬ 
tiometer provides a choice frbm fully 
reverberated to non-reverbarated signal. 

In practice, it is likely that a fully re¬ 
verberated signal would be required only 
on the odd occasion for an extra gim¬ 
mick. It was apparent from our ob¬ 
servations, and later verified by guitarists 
who tried the unit, that the normal 
position of the reveib control knob would 
be at about half rotation. However, we 
decided to retain the wide range of con- 
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NEW AMAZING 

"RAPAR'* 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti¬ 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne, 

P.O. Box 124, North Melbourne. 
Phone 30-1251. 


EASY MONEY FOR YOU 

Make money the easy way. Guaranteed 
money-making plans so modern yet so simple 
to follow you can’t miss. Every detail re¬ 
vealed and explained completely. Send stamp 
for full free information. You'll be glad you 
did. 

DEPT. RH 38, BOX 5070, 

G.P.O., SYDNEY. 






















I 



They also offer constant output voltage, long life and sealed maintenance-free 
construction. “Eveready” rechargeable nickel-cadmium batteries are suitable for 
a wide variety of commercial, industrial and military applications. Cell sizes range 
from 20 mah to 23AH in button, cylindrical and rectangular forms. 


FOR FURTHER DETAILS: 

Contact your nearest Union Carbide Sales Office or write to Union Carbide, Australia Limited, 
167 Kent Street, Sydney. fl 

PRODUCTS OF I 


•Eveready’ and ‘Union Carbide’ are registered trade marks. 
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driving pair to the output voltage ampli¬ 
fier — the gain would be about unity. 
The overall gain of the system in its 
completed form, as shown in the asso¬ 
ciated circuit diagram, will thus b2 deter¬ 
mined by whatever circuitry precedes the 
DC coupled driving pair. 

For use with the current Playmaster 
guitar amplifiers additional gain is not 
needed, because the reverb system’s in¬ 
put/output connections will be to the 
plate and grid of the first and second 

LIST OF PARTS __ 

1 Chassis, 9in x 7in x 2in. 

1 Printed wiring board , 67/a4. 

1 Reverberation unit, 7$in x Wn x 
Jin (see text). 

1 Power transformer, 240V to 50V 
(33mA DC or higher). 

1 Rotary mains switch. 

1 Neon pilot assembly. 

1 12-tag strip, with two mounting 
feet. 

TRANSISTORS 

3 2N3565, BC108, etc. 

1 2N301 germanium power tran¬ 
sistor. 

DIODES 

1 EM401, BA 100, etc. 

RESISTORS 

1 x 2.2M, 2 x 1M, 2 x 470K, 1 x 
68K, 1 x 56K, 1 x 47K, 1 x 27K, 

3 x 10K, lx 3.9K, 1 x IK, 

2 x IK 4 watt, 2 x 100 ohm. 


printed wiring board having been pro¬ 
vided. 

A necessary modification to the mixing 
circuitry is the omission of the 10K re¬ 
sistor connected from the 50K poten¬ 
tiometer to chassis. It will also be neces¬ 
sary to provide a potentiometer at the 
output (100K log. taper), to accommo¬ 
date the input level requirements of 
whatever amplifier the reverb unit is used 
with. The potentiometer should include 
a mains switch, as it will be mounted 


iitiiiiiiiiimiiiiiitiiuiiiimiiiiifUMiiiiHitmuiiiimiimiiiimiiitiiiMiiiiimiiuiiiii 

1 x 50K linear potentiometer. 

FOR ALTERNATIVE INPUT: 

Delete 1 x 1M, 1 x 10K and rotary 
mains switch. 

Add 1 x 150K, 1 x IK and 1 x 100K 
log. taper potentiometer with 
switch. 

CAPACITORS 
1 500uF 50VW electrolytic. 

1 JOOuF 70VW electrolytic. 

1 lOuF 10VW electrolytic. 

1 JOuF 6VW electrolytic. 

1 4uF 35 VW electrolytic. 

1 0.5uF 35VW electrolytic. 

1 0.47uF 25VW ceramic. 

3 0.27uF 25VW ceramic. 

SUNDRIES 

Power flex and plug, cable clamp, 
knobs, signal sockets DIN or ^jack” 
types, shielded cable, screws, nuts, 
solder, etc. 


valve stages in the guitar amplifier, thus 
providing a reverb facility for all guitar 
inputs. With this in mind, we specified 
an extra hole in the back panel of our 
guitar amplifiers for the addition of a 
3-pin DIN signal socket to facilitate con¬ 
nection of the reverb amplifier. 

Although further gain is not required, 
there is the problem of matching the 
input impedance of the reverb 
driver amplifier to the output impedance 
of the first valve stage, so that severe 
loading effects will be avoided. The de¬ 
sign therefore includes an emitter-fol¬ 
lower input stage to provide a high in¬ 
put impedance. Its gain is just slightly 
less than unity. 

If the reverberation system is required 
to operate directly from a guitar and 
into a normal guitar amplifier input jack, 
it is virtually essentia 1 ! to provide gain 
ahead of the reverberation drive pair to 
raise the level of signal through the unit, 
attenuating the signal after the unit by 
about the same amount before feding it 
into the main amplifier. If this were not 
done, serious difficulties would almost 
certainly 'be encountered with micro¬ 
phony, vibration and pickup from stray 
hum fields. The design therefore allows 
for the input stage to be wired as a 
normal common-emitter voltage ampli¬ 
fier, providing a gain of about 10 times. 

The prototype reverberation amplifier 
was built with the emitter follower in the 
“front-end” and the main circuit diagram 
shows this configuration. However, it is 
a simple matter to wire in the alternative 
voltage amplifier to the alternative circuit 
diagram shown in blue. Note that the 
wire “jumper” lead should be replaced bv 
a 10K resistor. The position of the 0.5uF 
interstage coupling capacitor also needs 
to be altered, additional holes in the 


in the hole provided for the rotary mains 
switch in the prototype amplifier 

The construction of the unit is quite 
straightforward, with the printed wiring 
board removing most of tne hard work. 
Power supply components, with the 
exception of the transformer, are 
mounted on the wiring board and, as 
we have already said, the power tran¬ 
sistor is secured directly to the board, 
using l/8in Whitworth nuts and bolts. 

In the prototype board, we used two 
tantalum electrolytic capacitors which 
have recently become available at a 
much reduced price. The capacitors 
concerned are the 0.5 and 4uF 35VW 
types; being relatively small for their 
high value and working voltage, they 
are of significant advantage in transis¬ 
torised circuitry with higher than usual 
operating voltages. 

If a guitar is to be fed directly into 
the reverberation amplifier with its out¬ 
put into the guitar amplifier, jack- 
sockets may be used, rather than the 
DIN connectors, to facilitate the inter¬ 
connections. A “patch” cord having a 
jack-plug either end will be required 
to connect from the reverb output to 
the guitar input. 

As can be seen from the photograph, 
the reverberation unit is mounted on 
top of the chassis. A word of warning, 
however: For minimum hum induction 
in the reverberation unit, the trans¬ 
former should have a flux-shorting strap 
and should be positioned exactly as in 
the prototype. The transformer, 
Ferguson type PF2235T or similar, 
should be directly behind the input 
terminals of the reverberation unit, 
ideally as far removed from the output 
transducers as possible. Q 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOWI 

How would you like to make a 4-Band 
Short-Wave converter, a Screaming 
Siren, Boat Hailer, Telephone Amplifier, 
Electronic Organ, Electric Fence—Bat¬ 
tery operated 15-mile range, or any one 
of 60 exciting, easy-to-build projects? 
IT’S EASY THE S.E.W. KIT WAY. 
* All Kits Transistorised and use special 
printed Circuit Boards. _ 

SPECIAL!! 

6 Transistor Radio Kit, 
complete with earphone 
and case. Incl. instruc¬ 
tion manual — $16.50 
Incl. Tax. 

Wired and Tested $19. 



Palm 8-Wall 
Stereo Amplifier I" 

Freauencv Resooose * : 


Frequency Response 
50 to 15,000 cps. 
$32.50. 


■> h 


TRANSISTOR MODULES 

Unit 2. 10 Watt 

Amplifier 1.5 Ohms 
20/20 kc/s 12V 
supply, $15, plus 
Tax OR 3W to 50W 
from $9. Plus Tax 
Unit 13. 10 Watt RMS. Continuous 15 
Ohms, 40V Supply $21 plus tax. Also 
25W, 35W, 75W, RMS Amplifiers, 8 
Ohms from $44 plus tax. Also 7W with 
tone control stage. P.A. AMPLIFIERS 
12V Transistorised from 3W to 50W 
from $9.50 plus tax. Also 50 Watt Guitar 
Boost Amplifier. 




Unit 10A TRANSISTORISED. 
Tuners: Bandwidth 8 Kc/s 
With Power Supply $23 plus 25% Tax. 
With RF Stage $33 plus 25% Tax. 


TAPE RECORDER KITS 

Unit 14, TAPE PRE-AMPLIFIER, Unit 
15. 60/90 Kc/s Push/Pull Transistorised 
Bias. Erase Oscillator Module. 

Unit 16. Transistor Tape Recording 
Amplifier Module. Used with Unit 14. 


NEW TAPE KIT—Complete Record, 

Erase and Audio Output Stage. $46, 
plus tax. 


SPEAKER UNITS 


MULLARD 


PLAYMASTER 

I 

From $27 

m 



PLAYMASTER 
No. 106 Stereo 
Amplifier Tuner 


TRANSISTORS AND DIODES AT 
SPECIAL PRICES, including 
BC107, $1; API 14, 95c; AC125, 90c; 
BCI08, 90c; AF115, 95c; 2N301, $2.50; 
BC109, $1.30; AF116, 90c; OC74, 95c. 
Also Components, Tape, Films, etc. 
Send S.A.E. for Details and List. 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE RD., CAMBER¬ 
WELL, VICTORIA 3124. 82-5787 
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new line of simple superhets for home constructors — 


This picture is al¬ 
most identical with 
that of last month. 
The AM-SSB , BFO 
and S-Meter knobs , 
along with the S 
Meter are still not 
used but will be 
brought into use in 
the next version . 


The circuit shows 
the added IF ampli¬ 
fier stage. Note the 
IK top coupling re¬ 
sistors on the IF 
transformers. The 
10pF capacitors are 
also necessary to 
make up for lack 
of stray capacitance. 


THE 1967 ALL-WAVE FIVE RECEIVER 


Following on from the basic "67 All-Wave Three" receiver, 
we have already improved it by adding a valve for double 
conversion, on the top two bands. This avoids the problem 
of image response. Now we have added another stage of 
455KHz IF amplification, with back-to-back IF transformers. 
This gives us the "67 All-Wave Five," which has much better 
sensitivity and selectivity. 

By Ian 


Last issue, we started off bv comment¬ 
ing on the relationship between sim¬ 
plicity, economy and the compromises 
which are necessarily involved. By re¬ 
ducing simplicity a little and increasing 
the cost bv a few dollars, the compro¬ 
mise is reduced quite a bit. By adding 
another stage of IF amplification, to¬ 
gether with three extra IF transformers, 
we really get value for money in extra 
performance. 

This is the only major change, when 
compared with the four valve version. 
Other economies are still with us and 
the compromises which follow them. In 
short, due to the double conversion tech¬ 
nique, which avoids image problems, 
some spurious responses have been in¬ 
troduced. However, these are few in 
number and have very little nuisance 
effect on the bands most likely to be 
used. 

Since adding, the extra stage and dur¬ 
ing tests in our laboratory, which is in 
a notoriously bad location for radio 
reception, we have been able to tune in 
many overseas short-wave stations, with 
nothing more than a finger on the aerial 
terminal. 

Much of the following text is a con¬ 
densed version of the article for the four- 
valve receiver, with information added 
for the extra stage and components. If 
you have built up the receiver as des¬ 
cribed last month, then you will only 
be interested in the changes and 
additions. On the other hand, because 
this article is intended to be complete in 
itself, there is no real reason why you 
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Pogson 


should have to refer to the previous 
article(s) to build the five-valve unit. 

Very soon, we hope to add a BFO, so 
making the 67 All-Wave Six. This will 
enable Listeners to tune in Morse Code 
and SSB signals. Details will also be 
given for connecting up an S-meter. One 
or two further refinements may also be 
added. 

As will be apparent from the photo¬ 
graphs, the five-valve receiver is built 
on the chassis and front panel which will 
ultimately accommodate the six-valve re¬ 
ceiver and this leaves some unused holes 
on the chassis and panel. 

The reasoning behind this approach is 
that one may start off with the three- 
valve version and add to it as time goes 
on. This can be done as required and 
it is virtually just a matter of adding the 
extra parts, with possible minor altera¬ 
tions to adapt to the new arrangement. 

There is another advantage: The 
arrangement is so flexible that you may 
build up the receiver with the combina¬ 
tion of facilities which may best suit 
your needs, leaving out any which you 
consider superfluous. For instance, if 
you are not interested in SSB reception, 
or Morse Code, you could leave out the 
product detector and BFO. On the other 
hand, you may wish to have an S-meter 
on only the four-valve version. In short, 
you may “roll your own” just to your 
liking. 

We can now turn our attention to the 
circuit of the five-valve version. The 
first stage uses a 6BL8, the pentode 
section as the mixer, with the triode 


section for the local oscillator. There are 
four sets of switched coils, covering the 
range fully, from the broadcast band to 
30MHz. 

The mixer-oscillator converts the in¬ 
coming signal to an IF of 455KHz for 
the two ranges up to 5 MHz, and to an 
IF of 4MHz for the two ranges above 
5MHz. The circuit shows two IF trans¬ 
formers, one each on 455KHz and 
4MHz, between the 6BL8 pentode first 
mixer and the 6BE6 second converter. 
This arrangement will transfer either 
455KHz or 4MHz, as required. The 
6BE6 then functions as an amplifier or 
as a converter, for single and double 
conversion, respectively. 

The 6BE6 is followed by two 6EH7, 
455KHz IF amplifiers, with two pairs 
of back-to-back IF transformers. The 
detector is an OA91, or similar diode. 
A series noise limiter is permanently in¬ 
corporated in with the detector circuit. 

The audio amplifier is quite conven¬ 
tional, using a 6GW8 triode pentode. 
The output transformer provides a 7000 
ohm load to the output stage, when 
operating into the correct voice coil 
impedance. 

AGC, derived from the plate of the 
second 6EH7 IF amplifier, is fed back 
to the control grids of both 6EH7s and 
the 6BL8 pentode section. The RF gain 
control is also associated with the AGC 
system. 

The power supply is a voltage doubler 
type, followed by an inductance-capa¬ 
citance filter. A “back bias” arrangement 
is provided for the RF gain control and 
its related circuits. 

Perhaps one of the most difficult 
problems to solve in a full coverage 
receiver of this type is the question as 
to what coils to use. Fortunately, Aegis 
Pty. Ltd., of Melbourne, came up with 
a novel idea and which appeared to be 
worth investigating. 

Basically, the idea is what could be 
called “instant short-wave coils.” Three 
different sizes of coils are ready wound. 
The start of each winding is soldered 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE-60-1442 


★ We have everything for the Radio Hobbyist ★ 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 



Specifications: 

DC Volt: 0-5. 
0-25, 0-30. 

0-230. 0-300. 
0-2.300. 

AC Volt: 0-10. 
0-30. 0-100. 

0-300. 0-1.000 

DC Current: 
0-30. Mtcro- 
«mp« res. 
0-23, 0-230 

Millismperee. 

R e • I • t snce: 
0-6QK Ohms. 
0-6 Meg¬ 
ohms. 

Capacity: 0-01- 
OJmfd <at 
AC 5 volt 
0.000 l-.oimfd 
at AC 230 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-30. 0-100, 0-300, 0-1.000 
Mattery used: UM-3-1, 1 piece. 

Dimensions: 3Win x 4VMn x lVfcln. 

Complete with internal battery, testing leads 
and prods. 


PRICE $11.95 

Including Sales Tax 

Plus Postage, 33c. 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm.Ea. $2.33 

Y700 Cartridge. Mon LP/78 $2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
g 204mm.Ea $3,65 

Y200 Cartridge. ST. LP/78 . . $2.90 

PU-54 Pick-up LP/45 only. 

Length 1.25mm .. .. Ea. $2.10 

Y400 Cartridge. LP/^5 .. .. $1.20 

Sapphire Replacement Styli 

Each. 30c 


Capacitor Substitution Box, 1.000 

VW.. $5.50 

Resistor Substitution Box, 1 Watt. 

Plus Post, 20c.$5.00 


TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20* 

7in extends to 39in.$1.60 

9in extends to 39in.$1,40 

10in extends to 39in. 95c 

Plus Postage, 15c. 


CRYSTAL SET BUILDERS 

Coils. 60c 

Diodes .. .. .. ... 35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms .. .Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2iin spools. 30c 

3 in spools. 35c 

5in spools. 40c 

7in spools. 50c 

2iin x 100ft tape. 45c 

21in x 300ft tape.$1.20 

3 in x 600ft tape .. ..$2.25 

5iin x 850ft LP Tape.$1.50 

5iin x 1,200ft tape.$2.50 

7in x 1,800ft tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes .. .. 90c 

Plus Postage. 

KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 

MR-2P 0-20v. D.C.$4.00 


All meters in white plastic case. 


SUB MINIATURE 

I.F. TRANS, 7 x 7mm 
In sets of 3. 

$2.25 per set. 

OSC. COILS, 7 x 7mm 
To match I.F. Trans. 

75c ea. 

5K SUB-MIN POTS, w/switch. 65c. 


CO-AX MIC. CABLE 

Grey P.V.C. Cover. 

15c yd $14.50 100yds. 

STANDARD THIN MIC. CABLE 

Grey P.V.C. Cover. 

10c yd, $9.00 100 yds. 

4c SHIELDED P/U FLEX 

P.V.C. Covered, 25c per yd. 


PIEZO MICROPHONE INSERTS 


MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB... . $1.10 ea. 

Mc-7 Crystal, 100- 7K. 39 mm Round x 11 mm. -56 DB. .. $1.00 ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. -50 DB. $1.80 ea. 

MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.80 ea, 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB. .. $1.25 ea. 

MD-5 Dynamic. 100-15K. 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 


TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 

Plug.75c 

Crystal Earpiece with 2.5mm 

Plug.75c 

Crystal Earpiece with 3.5mm 

Plug.35c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair.50c 


Metal Co-axial Plugs and line 

Sockets.Pr 65c 

"Din” and "Hirschmann," 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 

P.M.G. type Plugs from .. .. 55c 
P.M.G. type Jacks from .. .. 35c 
P.M.G. Line Jacks from .. .. .. 55c 


30J ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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to its terminating lug. More than enough 
turns are wound on the former and the 
two finishes are loosely terminated on 
the appropriate lugs. The idea is to wind 
off the turns which are not needed and 
then terminate the ends. 

These basic coils can be modified so 
that they become an “aerial” coil, an 
“RF” coil, or an “oscillator” coil, accord¬ 
ing to the need at hand. The three sizes 
of coils have a graduated number of 
turns. This permits the use of the right 
basic coil for the frequency range to 
be covered and makes it possible to 
provide suitable coils for all functions 
that will cover from about 1.5 MHz to 
30MHz. 

Physically, the coil assembly consists 
of several parts: (1) An inner tube, which 
is in fact a 7mm former, with a tuning 
slug, with a spire clip at one end for 
mounting to the chassis; (2) An outer 
polystyrene former, iin diameter and 
lin long, which has the actual coils 
wound on it; (3) A collar, with four 
lugs for terminations, fitted to one end 
of the coil former. This collar, in turn, 
is a push fit over the inner tube, result¬ 
ing in a neat assembly. In the August 
issue of the magazine is an article which 
deals at some length with these coils 
and their application. 

The coil switching involves the use 
of three switch banks. The bank at each 
end of the assembly is a 2-pole, 4-posi- 
tion, with a common shorting plate. The 
centre bank is a 2-pole, 4-position, with¬ 
out shorting plate. The bank nearest the 
clicker plate switches the primary and 
secondary of the aerial coils. The bank 
at the other end switches the primary 
and secondary of the oscillator coil. One 
pole at the centre bank is used as an 
auxiliary switch for the grid circuit of 
the aerial coil. The other pole switches 
the second conversion oscillator as re¬ 
quired. A germanium diode, OA91 or 
similar, is used for the actual switching 
function. This avoids running long RF 
leads which were found to be responsible 
for numerous spurious responses. Res¬ 
ponses due to this cause have been en¬ 
tirely eliminated. 

The shorting plates are necessary to 
avoid coupling between coils, and 
degradation of performance. The short¬ 
ing plate for the aerial coils is con¬ 
nected to earth, but the plate for the 
oscillator coils must be left floating, 
otherwise the oscillator HT supply would 
be shorted to earth. The auxiliary switch¬ 
ing in the signal grid circuit is needed 
because capacitors are introduced in 
series with the tuning capacitor on the 
short-wave bands to limit the coverage 
of each range. 

Small capacitors of 3.3 and 4.7pF are 
used on all ranges except the highest 
frequency range. These are needed to 
give the right amount of oscillator in¬ 
jection. There is sufficient injection on 
the highest frequency range, via stray 
capacitance. 

The pentode section of the 6BL8 is 
operated in a conventional manner as a 
mixer. It is a highly efficient mixer and 
is less noisy than the more conventional 
pentagrid mixers. This is important to 
us, as we are not using an RF stage. 

The IF amplifiers are relatively con¬ 
ventional. However, some points are 
worth noting. The second stage, which 
is the one used from the beginning of the 
series has had its cathode resistor 
changed from 22 ohms, to 100 ohms. 
In common with earlier practice, the new 


6EH7—** • • w 6EH7 • 

IFT5 IFT4 mm */ IFT3 


When compared with the top picture of the 67 All-Wave Four Receiver , 
the three blank holes to the right of the power transformer are now 
occupied by the IF transformers and the extra IF amplifier valve . This 
only leaves the two holes for the BFO coil and the heterodyne detector 

to be filled . 


resistor is not bypassed. The added stage 
has a 47 ohm resistor, which is also not 
bypassed, in the cathode circuit. These 
values, along with some extra bias fed 
into the AGC line, give the required 
amount of bias for the two 6EH7 valves. 

Two pairs of back-to-back IF trans¬ 
formers are also used in the IF strip. 
These, along with the other IF trans¬ 
formers, give a high degree of selectivity. 
Coupling between the back-to-back units 
is by a IK resistor. This is a simple and 
foolproof method of coupling and makes 
alignment by the peak method very easy. 
If you have already built up one of the 
smaller versions of this receiver, then it 
is important that you remove the small 
piece of wire connected to pin 7 of the 
6EH7 and used to give some positive 
feedback. Contrariwise, each of the 
6EH7 valves is neutralised with a 4.7pF 
capacitor. 

IF signal is taken from the plaite of the 
second 6EH7 and rectified for AGC. 
Taking the signal from the plate, rather 
than from the grid connection of the 
following IF transformer, gives a super¬ 
ior AGC characteristic. 

The AGC voltage to ithe mixer grid 
is “gated” through a BA 100 silicon 
diode. This is necessary to prevent any 
negative voltage, which appears on the 
mixer grid as a result of oscillator in¬ 
jection, from being fed back into the 
AGC line. 

The AGC load resistor is taken to 
the rotor of the IF gain control. One 
end of this control is taken to the —20 
volts from the power supply. The other 
end of the gain control is connected to 
earth, via a 1.5K resistor. At the junction 
of this resistor and the gain control is 
about —2.5 volts. With the control at 


maximum and the rotor at this end, this 
minimum voltage is fed into the AGC 
line as bias for the mixer and the IF 
amplifier. Moving the rotor of the IF 
gain control toward the other end feeds 
a higher negative voltage into the AGC 
line. 

This type of gain control was used 
in the Deltahet receiver and it is very 
effective, particularly when an S-meter 
is used. It is possible to introduce a 
certain amount of manual control on a 
signal, without affecting the S-meter 
reading. More will be said about this 
in a later article. 

The power transformer which we used 
is an A & R, type 2062. This is rated 
at 80mA and has secondary voltage 
taps at 115 and 105 volts. We used the 
105 volt tap, which gives the voltages 
as shown on the circuit. 

The two 50uF voltage doubler capaci¬ 
tors which we used are only rated at 
150 volts working. Using the 105 volt 
tap on the transformer, these capacitors 
are run just inside their ratings and the 
rating is quite in order. 

An alternative is the Ferguson type 
PVD100. The secondary voltages on this 
transformer are 120, 110 and 100. 

Either the 100 volt or the 110 volt taps 
may be used. A word of caution is 
needed if you select the 110 volt tap. 
This will result in a voltage across the 
50uF voltage double capacitors which 
exceeds 150 volts. Capacitors of a higher 
voltage rating, such as 200 volts work¬ 
ing, will be required. 

The filter choke specified is capable 
of a higher current than necessary. This 
is a small unit and is readily available. 
Before leaving the power supply, we 
have brought the heater and HT supply 
to a miniature 4-pin socket on the rear 
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* Australian Made Ex 
Stock 

* High Performance 

* Solid Miniature 
Package 


Notes relating to Table 
on right. 

*N=NPN; P=PNP; 
PE=Planar Epitaxial; 
PL=Planar. 

••Spot Noise Figures: 
120Hz=5dB max.; 
1.0KHz-3dB max.; 
10KHz—2dB max. 


ANODEON SALES DIVISION 

Electronic City, 443 Concord Road, Rhodes, N.S.W. 
Electronic Park, Hamilton Street, Huntingdale, Vie. 


SYDNEY 73 0211 
MaBOURNE 5690411 
ADELAIDE 23 4022 


OTlWXII 


Type 

Struc¬ 

ture* 

BVCBO 

Volts 

BVCEO 

Volts 

BVEBO 

Volts 

1C max. 
mA 

hFE at 
min. max. 

1C 

mA 

Prices Each 

1-99 100-999 1000+ 

AT318 

Gen. Purptee 

N.PL 

40 

30 

5 

30 

40 

— 

2 

45c 

30c 

25c 

AT319 

Conv. I.F. Amp. 

N.PL 

40 

30 

5 

30 

40 

160 

2 

46c 

31c 

26c 

AT321 

Cone. I.F. Amp. 

N.PL 

40 

30 

5 

30 

100 

400 

2 

46c 

31c 

26c 

AT322 

Gen. Purpeie 

N.PL 

35 

20 

5 

30 

40 

— 

2 

42c 

28c 

24c 

AT323 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

40 

160 

2 

45c 

30c 

25c 

AT324 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

100 

400 

2 

45c 

30c 

25c 

ATMS 

Law Ntiit R.F. 

N.PL 

35 

20 

5 

30 

20 

180 

2 

48C 

32c 

27c 

Tif5i5 

High Bala Audio 

N.PE 

30 

25 

6 

30 

60 

300 

1 

53c 

36c 

30c 

"AT327 

Ex High Gain Audio 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

53c 

36C 

30c 

AT328 

Low Noise Audio** 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

55c 

37c 

31c 

AT329 

Andie Output 

N.PL 

20 

20 

5 

250 

60 

300 

150 

52C 

35c 

29c 

ATSSO 

Him Bain Audio 

N.PE 

30 

25 

6 

30 

60 

— 

1 

50C 

33c 

28c 

AT331 

Audio Output 

P.PL 

20 

20 

4 

250 

35 

160 

150 

68c 

45C 

38c 

AT335 

Lew Noise ft.F. 

N.PL 

35 

20 

5 

30 

20 

— 

2 

46c 

31c 

26C 
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The disposition of the coils , trimmers and switch can be 
seen with relation to each other. The aerial coils are nearest 
the front skirt , with the oscillator coils near the centre. The 
highest frequency coils are to the right of the switch, with 
the next range on the other side. Keep all leads around the 
IF transformers and valves as short as possible. 


skirt of the chassis. This may be used 
for ancillary equipment, such as a con¬ 
verter. 

Now for the mechanical details. The 
pictures show how the unit is construct¬ 
ed. The chassis measures 12in x 9in x 
2in, with a front panel 13in x 7in. 

There are two vacant holes on the 
chassis and these are to be used when 
a BFO and heterodyne detector are fitted. 
Holes on the front panel for the AM- 
SSB switch, BFO adjustment, S-Meter 
and S-Meter Zero, have been filled in 
with the appropriate components. This 
was done to give an idea of the full- 
size version, as far as appearance is con¬ 
cerned. 

The most vital part of the layout con¬ 
cerns the coils and the switch in relation 
to each other and to other closely 
associated components. Cramping has 
been avoided and there should be no 
difficulty in duplicating the original. 

The wave-change switch is mounted 
on a special bracket and it is fixed to the 
chassis with the same two screws which 
fix the front foot of the tuning capacitor. 
With this arrangement the hole in the 
bracket for the switch bush is off centre 
with respect to the bracket. 

One vital part of the “mechanics” is 
the dial. We have adopted the same 
approach as for the SSB Transmitter. 
The main difference between the two 
dials is that this one is somewhat larger. 

The basic movement is the planetary 
dual ratio unit, made by Jackson Bros., 


and distributed in Australia by Messrs 
Watkin Wynne. A backing plate, 
6-5/16in x 3iin, was made from 16- 
gauge aluminium sheet. 

The dial scale is the same size as 
the backing plate and we used a piece 
of Formica board, one face finished in 
matt white. All lines are drawn in, using 
drawing instruments and Indian ink. 
Photographic reproductions of the scale 
will be available through the Informa¬ 
tion Service, at 50c each. The alternative 
is to do the whole job yourself, along 
with the calibration, which will be dis¬ 
cussed later. 

Please note that the scale for the 
double conversion receiver is not the 
same as for the single conversion unit. 
Do not forget to specify which one 

SHORT WAVE COIL TERMINATIONS 

VIEWED FROM ABOVE 

(FINISH) 3. S ^f ' A 4 (START) 


(START) 2 



PRIM. 


I (FINISH) 


This diagram of the coil termina¬ 
tions should be carefully fol¬ 
lowed in relation to the circuit. 
This applies particularly to the 
oscillator coils. 


you need when ordering. Obviously, 
when the single conversion receiver is 
changed to double conversion, a new 
dial scale will be required. 

An escutcheon adds an appropriate 
finishing touch to the assembly and we 
made one up from another piece of 16- 
gauge aluminium. The outside dimen¬ 
sions are the same as the backing plate. 
The inside dimensions are 5-11/16 x 
3-1/8in. These latter dimensions cor¬ 
respond with the cutout in the front 
panel, with four mounting holes also 
corresponding with holes in the front 
panel and backing plate. The escutcheon 
was given a coat of glossy black enamel. 

So much for the dial assembly, except 
for the pointer. We got to work and 
made one out of a piece of 16-gauge 
copper wire. This is how we did it. 

Take a piece of tinned copper wire, 
about 2iin long. This is hammered flat, 
leaving about fin still round at one end. 
This process calls for a little time and 
patience. A hammer with a good smooth 
face and a hard, flat surface, such as 
part of a vyce, are the tools to begin 
with. Keep hammering, not too hard, 
until a reasonably flat surface is obtain¬ 
ed on one side. Then turn the wire over 
and proceed to treat it in the same 
way. Do not worry overmuch if the 
flattened wire assumes the shape of a 
banana. This can be straightened as the 
job proceeds. 

Having done what could reasonably be 
considered as a good job up to this 
point, there will be undulations due to 
uneven hammering. These are removed 
by carefully filing both flat faces. As 
this proceeds, careful inspection will 
dictate what should be done to make 
the finishing touches. When you are 
satisfied and the pointer is straight once 
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The total weight of this model is a mere 
6|lbs. You can take it with you — any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or "Dryfit” recharge¬ 
able batteries — or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. 


ATELEFUNKEN 

AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSPOON PTY. LTD. 

193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 

ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone: 23-2055. PERTH: Musgroves Ltd., 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St., New Farm. Phone: 58-1014. 


Simple 

push-button 

perfection 


The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way — it's still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7i and 31 — at 7i your response 
is 40-18,000 C.P.S. Big output —12 watt 
push-pull, fully transistorised push button 
operation. We’ll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. 
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again, solder the round end to a small 
solder lug and then give the pointer a 
coat of black paint. The hole in the lug 
is used to fix the pointer to the move¬ 
ment with one of the two screws 
supplied. 

Although we did not fit a sheet of 
Perspex over the dial, some builders may 
prefer to do so. A piece may be cut to 
the same outside dimensions as the es¬ 
cutcheon. The Perspex may then be 
interposed between the escutcheon and 
the front panel. 

Assembly of the dial unit is quite 
simple but it is desirable to do it in 
a logical sequence. The movement is 
fixed to the back plate with two screws 
through the holes adjacent to the 13/16in 
hole. The lugs of the movement have 
to be spaced behind the back plate by 
about 9/16in. Suitable brass spacers can 
be used but this is not really necessary. 
We simply used brass screws, lin long. 
Six nuts are then used to give the right 
amount of spacing. This method has the 
advantage in that fine adjustment can 
be made to the spacing. 

The backing plate is immediately 
behind the scale and the distance 
between the scale face and the back of 
the panel will need to be between l/8in 
and 3/16in, according to space desired 
between the pointer and scale. One nut 
used as a spacer may be just insufficient 
and two nuts may give too much spacing. 
A combination of one nut and one or 
more washers will give the desired 
spacing. 

Push the four screws through the 
corners of the escutcheon and include 
the perspex if used. The screws are 
then passed through the corresponding 
holes in the front panel. Run a nut 



3/16“ 

T 


Winding details for the 4MHz 
IF transformer. Make sure that 
the windings are spaced and ter¬ 
minated as shown in this diagram. 


PARTS LIST. 

1 Chassis, 12in x 9in x 2in. 

1 Front Panel, 13in x 7in. 

1 Cabinet to suit (if required). 

1 Dual-ratio dial movement (see 
text for details). 

1 Switch 2 wafers 2-pole 4-position 
with shorting plates, 1 wafer 2- 
pole 4-position. 

1 Variable capacitor, 2-gang 10- 
415pF. 

1 Power transformer, 105-110V 
80mA, 6.3V 2J5A. 

1 Speaker transformer 7K to voice 
coil. 

1 Filter choke, 6H 100mA. 

1 Coil, broadcast aerial. 

1 Coil, broadcast oscillator. 

1 Coil, 1.6-5MHz aerial (see text). 

1 Coil , 1.6-5 MHz oscillator (see 
text). 

1 Coil, 5-14MHz aerial (see text). 

1 Coil, 5-14MHz oscillator (see 
text). 

1 Coil, 14-30MHz aerial (see text). 

1 Coil, 14-30MHz oscillator (see 
text). 

6 IF transformers, 455KHz. 

1 IF transformer, 4MHz. 

1 Oscillator coil, 4.455MHz. 

4 Valve sockets , 9-pin. 

1 Valve socket, 7-pin (with shield). 

1 Valve, 6BE6. 

1 Valve, 6BL8. 

2 Valves, 6EH7. 

1 Valve, 6GW8. 

1 Socket, 2-pin miniature. 

1 Socket, 4-pin miniature. 

2 Terminals, one red, one black. 

1 Potentiometer, 500K log. 

1 Potentiometer, 10K lin. 

2 Diodes, EM404-10, OA210, 

1N3194. 

3 Diodes, BA 100. 

2 Diodes, OA91, 1N60A. 

1 8-tag strip , with two mounting 
feet. 

2 7-tag strips, with two mounting 
feet. 

1 5-tag strip. 

3 4-tag strips. 


RFT5 and RFT10. All the information 
needed is given in the coil table. 

The process is quite easy but just 
a few pointers may be helpful. When 
removing turns, particularly with the fine 
wire, care should be taken to do it 
gently, to avoid breaking the wire. When 
the requisite number of turns have been 
removed, cut off the excess wire and 
terminate the end by soldering to the 
approprite lug. In most cases, there will 
be sufficient sealing compound on the 
windings to hold the wire in place. 
In the case of the RFT10 coils, it is 
wise to put a dab of cellulose or other 


(with the washers) on to each screw. 
The nuts should not be tightened at 
this stage. Offer the back plate assembly 
over the four screws and tighten the 
nuts. Four more nuts behind the back 
plate hold the complete dial in place. 
Screw the pointer to the movement. 

The dial which results is one which 
is capable of smooth and fine control 
over tuning. This can be even improved 
upon by the simple expedient of using 
a veTv large knob, which helps the ver¬ 
nier action. 

Before proceeding with the general 
assembly, it would be a good idea to 
get the short-wave aerial and oscillator 
coils ready. We will assume that you 
have two each of the Aegis types RFT2, 


adhesive on the coil, to prevent 
unwinding and general movement of the 
turns. A diagram shows the termina¬ 
tions, which are numbered, and this 
correlates with the circuit diagram. 

We understand that Aegis Pty. Ltd. 
and possibly other manufacturers will 
be making a 4MHz IF trans¬ 
former and 4.455MHz oscillator coil 
available. For builders who wish to 
make their own, details are given in 
the table of coil information. 

Byt tackling the assembly in some 
logical order, the job is made easier 
and quicker. The valve sockets should 
be orientated with the gap pointing in 
the direction as shown on the under¬ 
neath picture. 

Mount the tuning gang, together with 


4 3-tag strips. 
1 2-tag strip. 
6 Knobs. 


RESISTORS 
(\W unless specified) 


2 

15 ohms. 

4 

33K 1W. 

1 

47 ohms. 

5 

47K. 

1 

100 ohms. 

1 

47 K 1W. 

1 

180 ohms 1W. 

1 

100K. 

1 

270 ohms. 

1 

100K 1W. 

1 

270 ohms 2W. 

1 

220K. 

2 

IK. 

2 

270K. 

1 

1.5 K. 

1 

470K. 

3 

2.2K. 

1 

820K. 

2 

2.7K. 

4 

1M. 

1 

10K. 

1 

2.2M. 

1 

27K. 




CAPACITORS 

2 3.3pF NPO ceramic. 

3 4.7pF NPO ceramic. 

6 JOpF NPO ceramic. 

1 82pF plastic. 

6 lOOpF plastic. 

1 150pF plastic. 

2 180pF plastic. 

1 220pF plastic. 

2 330pF plastic. 

1 425pF mica padder. 

1 470pF plastic. 

2 .OOluF 160V plastic. 

1 .0012uF 160V plastic. 

1 .0047uF 400V plastic. 

4 .01 uF 160V plastic. 

1 .01 uF 400V plastic. 

4 .OluF 400V ceramic. 

2 .047uF 160V plastic. 

4 ,i 047uF 400V plastic. 

1 O.luF 400V plastic. 

1 5uF 3VW electro. 

1 8uF 300 VW electro. 

1 lOuF 12VW electro. 

1 24uF 300VW electro. 

2 50uF 200VW electros. 

SUNDRIES 

Power flex and plug, cable clamp, 
solder lugs, hookup wire, shielded 
cable, screws, nuts* solder, rubber 
grommets, etc. 


the switch bracket. Then follow the 
broadcast aerial and oscillator coils 
and the IF transformers. Fit the two 
sockets and two terminals to the back 
skirt of the chassis. Mount the power 
transformer, output transformer and 
filter choke. 

The short-wave coils are about all that 
are left at this stage. They should be 
carefully placed in the positions as in¬ 
dicated in the picture and with due 
regard to short leads. The coils are held 
to the chassis with spire clips; if the 
metal is too thick to take them it may 
be necessary to countersink the holes 
slightly at the top of the chassis. The 
countersink should only be deep enough 
to allow the clip to spring into place. 

The components should now be 
mounted on the front panel, the controls 
being used to fix the panel to the chassis. 
If you do not fit the AM-SSB switch 
and the BFO control, it would be wise 
to fit at least one bush or a dummy con¬ 
trol in either of the vacant holes. 

The job of wiring is tackled in the 
usual way. Terminate the flying leads 
from the transformers and the filter 
choke. You will notice, in the picture of 
the under-chassis wiring, that there is a 
“coil" underneath the power transformer. 
This is an unused tap on the transformer 
secondary. The bared end was cut off 
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SANWA ELECTRIC 
INSTRUMENT CO. LTD. 



Top value, protected 

MULTI-TESTERS 



The Model U-50D is a pocket-size, 
high performance circuit tester 
equipped with a meter movement 
of 35 microamperes in sensitivity. 
The high internal resistance of 20k ohms per volt 
for DC and 8K ohms per volt of AC ranges accurately 
measures voltages of high impedance circuits. 

A protection circuit safeguards the meter movement. 
Shunt adaptors are available to give ranges up to 
25 amperes DC. 


Measurement ranges available 

DC voltage: O.lv, 0.5v, 5v, 50v, 250v, lOOOv (20k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (8k o/v) 

DC current: 50^a, 0.5ma, 5ma, 50ma, 250ma 
Resistance: From 50 ohms to 50k ohms in four ranges 
Volume level: — 20— + 62db 



10 amperes. An overcurrent 
control circuit incorporated automatically suppresses 
high current to protect the meter movement from 
accidental damage. The moving coil is guarded by 
a replaceable shunt against burning out. 

Measurement ranges available 

DC voltage: 0.5v, 2.5v, lOv, 50v, 250v, 500v, lOOOv, 5000v 

(20k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, lOOOv (4k n/v) 

DC current: 50/xa, lma, lOma, 50ma, 250ma, la, 10a 
AC current: 250ma, la, 10a 

Resistance: From 30 ohms to 300k ohms Midscale in four 
ranges. Volume level: — 20--|- 62db 



and accurate. Structurally, the moving 
part is shock-proof, withstanding impact and vibration. 
Ranges are smoothly changed over by a unique 
designed rotary-ring switch. The meter movement is 
automatically protected from accidental impression of 
high current. The LI and LV scales provided check all 
types of semi-conductors. The germanium diode recti¬ 
fier extends frequency response of the low AC voltage 
ranges up to 100k cycles. Even the AC 250 volt range 
checks voltages of 20k cycles. 

Measurement ranges available 

DC voltage: 0.25v, 2.5v, lOv, 50v, 250v, 500v, lOOOv (25k n/v) 

AC voltage: 2.5v, lOv, 50v, 250v, 500v, lOOOv (5k n/v) 

DC currents 40/xa, 0.5ma, 5ma, 50ma, 500ma 

Resistance: From 100 ohms to 250k ohms Midscale in four 

ranges. Load current: LI — 15ma, 1.5ma, 150/^a 

Load voltage: LV — 1.5v 

Volume level: — 10— + 10db, + 5— + 36db 


Sanwa Muliti-testers are available from: 




WARBURTONFRANKI 


ADELAIDE: 23-3233. BRISBANE: 51-5121. CANBERRA: 
4-7755. HOBART: Associated Agencies Pty. Ltd. 2-1841. 
LAUNCESTON: Associated Agencies Pty. Ltd. 2-1318. 
MELBOURNE: 69-0151. MOUNT GAMBIER: 2-3841. NEW¬ 
CASTLE WEST: 61-4077. PERTH: Henderson Instrument 
Co. Pty. Ltd. 8-4131. SYDNEY: 29-1111. WOLLONGONG: 
2-5444 and appointed wholesalers. 


*• 


ELECTRONICS Australia , October, 1967 



































and the wire coiled up and placed so as 
not to allow any short circuit. 

Run the heater wiring to the four 
valve sockets and the outlet socket on 
the back skirt of the chassis. We only 
earthed one side of the supply at one 
point, the earth connection being at the 
outlet socket. If you do not wire in this 
socket, the supply could be earthed at 
the 6GW8 valve socket. 

Wire up the power supply, audio 
amplifier, detector, IF amplifiers and 
6BE6, in that order. The usual care 
should be taken to keep leads short and 
make the wiring generally neat. Be 
careful not to overheat any of the com¬ 
ponents while soldering. Liberal use can 
be made of solder lugs, at strategic 
points for earth connections. They may 
also be used as clamps to hold down 
some of the wiring and so add to the 
neat appearance. 

Before proceeding with the coil and 
switch wiring, finish off as much of the 
wiring around the 6BL8 socket as pos¬ 
sible. The wiring around the switch 
should not be rushed. It should be care¬ 
fully studied so that wires and com¬ 
ponents are placed in logical order. It 
can be most annoying to find that you 
have to remove some of your good work 
to fit something that has been forgotten! 

The plate lead from pin 5 of the 6BE6, 
to the IF transformer, must be run in 
shielded lead, preferably earthed at both 
ends. Leads to and from the AF gain 
control are also run in the same type 
of shielded lead. 

We provided earth points for the 
broadcast band components on lugs 
under the aerial and oscillator coil 
mounting screws. Earth points for the 
1.6-5MHz components are to lugs under 
the 6BL8 socket screws. Lugs for the 


COIL INFORMATION 
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1.6-5.0MHz. Use Aegis type No. RFT2, 

Aerial: Prim. Remove 30 turns. This leaves 10 turns. 

Sec. Remove 18 turns. This leaves 62 turns. 

Osc.: Prim. Remove 32 turns. This leaves 8 turns. 

Sec. Remove 25 turns. This leaves 55 turns. 

5.0-14.0MHz. Use Aegis type No. RFT5. 

Aerial: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 2 turns. This leaves 22 turns. 

Osc.: Prim. Remove 9 turns. This leaves 3 turns. 

Sec. Remove 9 turns. This leaves 15 turns. 

14.0-30.0MHz. Use Aegis type No. RFT10. 

Aerial: Prim. Remove 5 turns. This leaves 2 turns. 

Sec. Remove 4 turns. This leaves 10 turns. 

Osc.: Same as for aerial coil. 

4MHz IF Transformer: Primary & secondary , 40 turns of 29 B&S 
enamel , on 7mM former with can. Spacing 
3/16in between windings , with 180pF shunt 
capacitors. Grade 900 slugs. 

4.455MHz Osc. Coil: 23 turns , tapped at 5 turns from bottom , 29 
B&S enamel , on 7mM former with can. Shunt 
with 330pF capacitor. Grade 900 slug. 



5.0-14MHz components are those under 
the adjacent nuts for the tuning gang. 
Finally, the lugs under the other two 
nuts holding the tuning gang, are used 
for the earth points of the 14-30MHz 
range of components. 

The trimmers for all the coils are of 
the Philips concentric type. These should 
be mounted as firmly as possible in all 
cases, especially those on the oscillator 
coils. We connected ours directly to 
the respective coils, running stout tinned 
copper wire to the earth lug where 
necessary. 

Having completed the wiring, make a 
thorough check and be sure that there 
are no errors. The usual check tor short 
circuits on the HT line should also be 
made. Having satisfied yourself that 
all is in order, switch on and, assuming 
that there are no signs of distress, it is 
a good idea to make some voltage 
checks. The important voltages are 
given on the circuit diagram. 

Assuming that all is well, we can 
proceed with the alignment. Close the 
tuning gang fully and set the dial pointer 
so that it is on the horizontal line of 
the dial. Set the band switch to 


“broadcast.” Inject 455KHz from a 
signal generator into the grid (pin 2) of 
the second 6EH7. Adjust the slugs of 
the last IF transformer for maximum 
response. This can be done by ear or 
more accurately if an output meter Js 
available. 

Now move the generator to pin 2 of 
the first 6EH7 and adjust the following 
two back-to-back IF transformers. At all 
times, be sure to keep the output from 
the generator to as low a level as con¬ 
veniently possible to avoid overload. 
Move the generator to pin 7 of the 
6BE6 and adjust the first p 3 ir of back- 


This small picture of the 
dial scale is different from 
the one for the three valve 
receiver. This applies to the 
two top frequency ranges. 
The two lower ranges remain 
the same. 


to-back IF transformers. Finally, move 
the generator to pin 2 of the 6BL8 and 
adjust the first 455KHz IF transformer. 

Set the band switch to 5-14MHz. 
Inject 4MHz from the generator, still at 
the lowest usable level. Adjust the slug 
in the 6BE6 oscillator coil foT maximum 
response. Now adjust the two slugs in 
the 4MHz IF transformer for maximum 
response. Select “broadcast” on the 
band switch again. 

Now set the dial pointer to 600KHz 
and inject a signal from the generator 
into the aerial terminal, at this fre¬ 
quency. Adjust the slug in the oscilla¬ 
tor coil for maximum response; then 
adjust the aerial coil slug for maximum. 
Remember to keep the output from the 
generator down to a reasonably low 
level. Now set the dial pointer to. 
say, 1400KHz. Feed a signal in from 
the generator at this frequency. Adjust 
the oscillator coil trimmer for maximum 
response. Repeat for the aerial coil 
trimmer. Go over this procedure again 
at 600KHz and touch up the slugs. Then 
check the trimmers at 1400KHz and 
make anv adjustment that may be 
needed. 


Switch progressively to each of the 
short-wave bands. Set the dial pointer 
toward the low-and high-frequency ends 
of the bands corresponding approxi¬ 
mately with those already used for the 
broadcast band. Align at these points 
using the same techniques as before. 

This completes the “67 All-Wave 
Five.” Work is now going ahead on 
the job of adding a combined BFO and 
heterodyne detector. This will make 
the reception of Morse Code and SSB 
signals possible. As such, it opens up 
a new world to those listeners who have 
not listened particularly to SSB trans¬ 
missions. Having made this addition, 
we hope to describe the “67 All-Wave 
Six.” 

For readers who have built the “67 
All-Wave Four,” here is a list as a 
guide to making the changes and addi¬ 
tions. 

Add 6EH7 first IF amplifier valve and 
three IF transformers. Change 22 ohm 
cathode resistor of 6EH/ to 100 ohms. 
Remove feedback “capacitor” from pin 7 
of 6EH7. Add 4.7pF neutralising capa¬ 
citor to 6EH7. Change 180 ohm 1W 
back bias resistor to 270 ohms 2W. Com¬ 
pletely realign, according to details just 
given. Q 


KYORITSU 

K-109 SWR 
METER 

Price $20 

USE THE MODEL K-109 STANDING-WAVE- 
RATIO (SWR) BRIDGE TO MATCH YOUR 
ANTENNA SYSTEM TO YOUR TRANSMIT¬ 
TER WITHOUT HEADACHES! 

Simple and accufdte matching of the an¬ 
tenna can be made rapidly. Continuous 
monitoring of the transmitter output is pos¬ 
sible by having the instrument In circuit at 
ail times. 

Frequency range: 1.5 to 60 Mcs. Suitable 
for 52 or 75 ohm feedlines swltchable at 
the rear of the instrument. Indicates SWR 
of from 1:1 (ideal) to 1:10. Uses the 
bridge method of comparing the power 
supplied to and reflected from the antenna 
system. 


WILLIAM 


WILLIS 


& Co. Pty. Ltd. 


430 ELIZABETH ST, MELBOURNE, 3000. 
Phone 34-6539. 
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LIGHTING 


FOR 


MODEL TRAINS 


This article considers provision of continuous constant level 
lighting for model trains, suggests a relatively simple method 
by which this may be achieved, and discusses the availability 
and characteristics of suitable components. In a subsequent 
article we hope to detail the practical implementation of 

these ideas. 

By Philip Watson 


Model railway enthusiasts who as¬ 
pire to maximum realism in their layouts 
have always been conscious of the prob¬ 
lem of train lighting. While it is 
easy enough to connect a lighting sys¬ 
tem across the track and light the 
train while ever it is moving, the lights 
will dim, then fail completely, as the 
train slows and stops. One attempt to 
overcome this employed a high fre¬ 
quency oscillator to generate lighting 
power, isolating this from the loco power 
and loco motor by frequency selective 
circuits within the loco and between the 
power supplies. 

While an ingenious idea, most en¬ 
thusiasts seem hesitant to adopt it. 
Among the reasons given are, (a) it is 
too complex unless one is fairly well 
experienced in electronic circuitry, (b) 
the need to use modified locos means 
the system cannot accept “visiting” locos, 
brought by fellow enthusiasts to add to 
a night's fun, and (3) it can adversely 
affect certain signal systems. 

Although we had always appreciated 
the problem, the incentive to do some¬ 
thing about it was given impetus by a 
letter from a reader. He had built one 
of our control units (February, March, 
1967) and, while very happy witlh the 
performance in regard to train control, 
pointed out that they made the light¬ 
ing problem even worse. Due to the 
pulsed nature of the power provided 
by these units, the lights not only dimmed 
at low speed, but flickered badly. Could 
we suggest how this could be overcome, 
perhaps by using a capacitor in some 
manner? 

Thus encouraged, we decided to try 
an idea which we had been considering 
for some time; an idea which would not 
only overcome the flickering, but give 
constant lighting at all speeds, or sta¬ 
tionary, and without the complication 
and other disadvantages of the high fre¬ 
quency system. This article is the result. 


Basically, the idea is to equip a train 
or loco with its own rechargeable bat¬ 
tery, with circuitry to enable the battery 
to be charged from the track while the 
train is running at normal speeds, but 
preventing it from discharging back into 
the power supply system when the train 
is reversing, running slow, or stationary. 
During these periods, the battery carries 
the full lighting load. 

A few years ago the idea of equipping 
a model train, particularly in the HO 
size, with a rechargeable battery would 
have been out of the question, due 
to the problems of size, mess, etc. Now, 
with the advent of the nickel-cadmium 
sealed rechargeable cell, the situation is 
quite different. These cells are available 
in a wide range of sizes, from tiny 
“button” types used in miniature hearing 
aids, to standard “D” size cylindrical 
types, or even larger. They are a hardy 
cell, not adversely affected by long 
periods of idleness in a discharged con¬ 
dition, which makes them ideally suited 
to the intermittent demands of hobby¬ 
ists generally. 

Electrically, the system is delightfully 
simple, as illustrated in the accompany¬ 
ing circuit. A small power diode func¬ 
tions as an electronic “cut-out” to pre¬ 
vent the battery from discharging when 
the voltage is reduced below the level at 
which it can charge the battery. The 
other major component is a series re¬ 
sistor to control the charge rate. This 
latter is selected on the basis that the 
power from the track will carry the 
full lighting load at normal running 
speeds, as well as charge the battery at 
its maximum permissible rate. This, 
ideally, should offset the periods of dis¬ 
charge when the train is running slow, 
stationary, or reversing. 

In putting suoh an idea into prac¬ 
tice, a number of decisions have to be 
made. A major one concerns the volt¬ 
age at which the lighting system will 


operate and this, in turn, will be gov¬ 
erned to a large extent by the types 
of lamps available, or dictated by the 
physical characteristics of the model. 
In this regard we can only make gen¬ 
eral comment, leaving it to the indi¬ 
vidual modeller to make up his own 
mind. 

However, we suggest 1.25 and 6 volts 
as being the two most suitable values, 
with a preference for 6 volts for all but 
the smaller installations. The lower volt¬ 
age has the advantage that only a single 
cell is required and, for an equal num¬ 
ber of watt-hours, will probably be 
cheaper than a multiple cell system. On 
the other hand, the higher current re¬ 
quired at the lower voltage can present 
practical problems where more than one 
or two lamps are involved. 

One of these concerns the series re¬ 
sistor used to control the charging 
rate. To light a complete train at 1.25 
volts would require up to 1.5 amps 
and, while there is a small enough cell 
available which can deliver this order of 
current, it must be remembered that 
we plan to supply this power from 
the track most of the time. Thus this 
current must pass through the series 
resistor, and the power which the latteT 
will dissipate presents an awkward prob¬ 
lem, particularly if the heat is being 
generated inside a plastic model. Some 
improvement results from slinging the 
resistor underneath the waggon, but the 
problem is still serious at the levels 
contemplated above. 

Another problem aggravated by the 
higher current is switching. An “on-off” 
switch for the lamps can take many 
forms, depending on the ingenuity of 
the modeller, but there are a number 
of advantages to be had from using dry 
reed switches, operated by magnets in 
the track. The current rating of these 
is limited to about 250mA (DC) for 
most types and, while it may be per¬ 
missible to exceed this a little in applica¬ 
tions like this, a practical limit is reached 
where the reeds tend to stick in the 
closed position, due to a tiny weld 
between them. They can be freed by 
tapping, but the condition is obviously 
undesirable. 

For these reasons we suggest that one¬ 
cell operation be limited to single units 
of rolling stock, locos, brake vans, etc., 
which are best kept self-contained, but 
which require no more than about 
200mA lighting current overall. For com- 
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plete train lighting, the 6V system be¬ 
comes virtually essential. 

Which brings us to the next question: 
whether each individual item of rolling 
stock should be a self-contained unit, 
or whether a whole train can be treated 
as a unit, operating from a single battery. 

Treating each item as a separate unit 
has the advantage that it permits maxi¬ 
mum flexibility in making up trains, and 
there is no need for interconnecting 
cables between units. It has the dis¬ 
advantage of higher cost, since it is 
necessary to provide a battery, diode, 
resistor, and “on-off” switch for each 
item. It may also transpire that some 
individual units may not have room for 
all these, meaning that it must derive 
its supply from an adjacent unit or not 
be lighted. 

The individual unit approach would 
seem best suited to general purpose or 
goods locos, goods brake vans, and 
similar items which by their nature, are 
likely to be used in conjunction with a 
wide variety of other units. Other items 
of goods rolling stock do not normally 
require to be lighted. 

Treating a whole train as one unit has 
the advantage of lower cost and, gener¬ 
ally, some simplification. It has the dis¬ 
advantage that the train cannot be 
broken up without rendering the lighting 
system inoperative. This system appears 
to be best suited to complete passenger 
trains which have a recognisable identity 
and are, therefore, normally left in this 
form. 

The next point for consideration is 
the type of lamps required or likely to 
be available. Lamps used fdr general 
lighting, as in carriages, are not critical, 
within reason, in regard to shape or 
size. The most important factors are their 
voltage and current ratings. Those to 
be used externally, however, need to 
conform to certain shapes and sizes — 
allowing for the innumerable tricks which 
modellers employ to hide or disguise 
oversize components—as well as voltage 
and current requirements. 

While the use of voltages lower than 
the traditional 12 or 14 will rule out 
the range of lamps normally available 
for model lighting, there is quite a wide 
range of lamps available if one is pre¬ 
pared to do a little searching. These 
range from conventional torch, cycle, 
and dial lamps, through toy lamps, to 
medical lamps. The latter may not be 
so easy to come by, and are usually 
quite expensive, but include some types 
which are ideally suited to certain appli¬ 
cations. Assuming that, by careful handl¬ 
ing and under running, they will have 
a long life, the cost may be justified. 

For simple carriage illumination there 
are several 6V types available. The 
smallest (electrically) is a cycle generator 
tail light globe, rated at between 40 
and 50mA. Next is a panel indicator 
lamp rated at 120mA. This is smaller 
physically than the previous type and 
uses a type E5.5 base. This is about 
half the diameter of the standard torch 
or dial lamp base, which is the E10. 
(These figures would appear to refer to 
the nominal diameter in millimetres.) 
After this we come to the standard 
torch and dial lamps, rated at around 
250 tp 300mA. 

The cycle generator lamp is particu¬ 
larly attractive because it permits 
using several small lamps in one car¬ 
riage, rather than one big one. This is 
important where carriages are complete 
with interior fittings, often involving 
partitions between sections of the car¬ 


riage. In any case, several small lamps 
will provide more even illumination over 
a long carriage than one large one. 
Assuming, for the moment, that we can 
supply about 900mA from a typical bat¬ 
tery, we could light 18 50mA lamps, or 
between three and four per carriage in 
a five-car train. 

For single cell operation the most 
attractive lamp appears to be a stand¬ 
ard torch type rated at 1.2 volts. 220mA 


the tiny 1.25V type used in key ring 
lights. Unfortunately, there does not 
seem to be any local supply of spares 
at the moment, although the complete 
lights are readily available. Should the 
position improve, they could be used 
in series sets of five across a 6V supply 
for multi-compartment carriages. 

Of the medical lamps available, one 
of the smallest and most intriguing 
we have seen is bronchoscope globe, 
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1.5-2V 
75-1 00mA 
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2.5 
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220mA 
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Some of the lamps collected during our preliminary investigations. Top 
left is a bronchoscope lamp and alongside it an auroscope lamp. Top 
right is a conventional torch globe , bottom left a cycle generator tail- 
light globe and, finally , a panel indicator lamp . 


(Eveready type 1151). This uses an 
E10 base, but has a smaller diameter 
globe with a simple lens moulded in 
tihe end. Although it can be used for 
general illumination, the lens produces 
a nicely focused beam, suitable for a 
loco headlight. Assuming that the larger 
part of the lamp can be hidden in 
some way, such as behind a smoke 
box door, it woiild be ideal for such an 
application. 

A lamp which would seem to be 
ideal for many model applications is 


TRAIN LIGHTS 


NICKEL-CADMIUM BATTERY 

+ 1 

I-11- 

POWER 
DIODE 


TO + 
RAIL 


TO — 
RAIL 


The basic circuit of the train 
lighting circuit. Methods of de¬ 
termining exact component values 
will be discussed in detail in a 
future article. 


The globe proper is only 1/16in dia¬ 
meter and less than ±in long. The base 
is of slightly larger diameter and about 
9/16in long, giving an overall length 
of just over iin. We were unable to 
determine the exact voltage for which 
they are designed, but they perform quite 
well between 1.25 and 2 volts and 
draw between 75 and 100mA. They 
would seem to be ideally suited for 
marker lights on the end of carriages 
or brake vans, assuming that the length 
can be accommodated inside the van. 
If used with a 6V system they could 
be series connected in a set of three, 
or two with a 20 ohm resistor. Un¬ 
fortunately, they cost between 80c and 
$1.00 each. 

Other interesting medical lamps we 
have seen include an auroscope lamp 
(branded Gowlands) and two ophthalmo¬ 
scope lamps (branded Heine). The auro¬ 
scope lamp is rated at 2.5 volts and 
draws about 250mA, one of the ophthal¬ 
moscope lamps it rated at 2.5 volts 
and draws about 300mA, and the other 
is rated at 2.7 volts. The sample of the 
latter was a discarded one and we could 
not measure its current drain. All these 
lamps are mounted in a nickel-plated 
base, about 3/16in diameter and 5/8in 
long, and they all feature a lens moulded 
in the glass. This latter feature suggests 
their use as headlights. Prices range from 
$1.25 to $1.60. Such lamps should be 
available from surgical instrument sup¬ 
pliers. 

Before leaving the subject of lamps, 
it is worth mentioning that, for special 
applications, it is often worthwhile to 
reduce the physical size of the lamp by 
removing the base. Remove the solder 
from the centre connection, break the 
black insulating bead and, if possible, 
cut away a little of the brass base 
with the point of a pair of diagonal 
cutters. Soak th£ lamp in methylated 
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Discover th* wonderful world of elec* 
Iriclfy with the now FUTURE SCIENT¬ 
IST "ELECTRO SCIENCE" kit. Fully 
squippod, this kit will enable you to 
do hundreds of exciting experiments. 
Kit complete with instruc*(4 4 CA 

tion manual ..y« I Jv 

plus 50c for postage and handling. 


DIGI-COMP 

Miniature mechanical version of Modern 
Electronic Computers, designed to teach 
basic computer fundamentals and provide 
hours of stimulating fun. The Digi-Comp 
can be programmed to solve real problems, 
using the "Binary System." 

Easily assembled, the Digi-Comp comes 
complete with 28-page manual covering 
operations, programming problems and 15 
exciting experiments. 

Complete Kit only $11.75. 

Also available with new 50-page Detailed 
Programming Book. 

Digi-Comp and Book $13.95. 

Book only $2.25. 

. ORDER NOW! 


Games FOR Thinkers 


based on Modern Logic and Creative i 
Mathematics. 

WFF: The beginners game of Modern Logic 
WFF'N PROOF: The game of Modern Logic 
EQUATIONS: The game of Creative Math¬ 
ematics 

ON-SETS: The game of Set Theory 
THE REAL NUMBERS GAME: The Pen-clip 
Kit .for the number Buffs 
TAC-TICKLE: A challenging game of pure 
strategy 

Send 4c stamp for Free Brochure! 


CHEMISTRY 

Conduct your own •xporlmonts with 
this now FUTURE SCIENTIST 
"CHEMISTRY" kit. Learn to thoroughly 
understand chemistry, one of the 
world's oldest and yet most modern 
sciences. Kit complete 

instruction manual.y I V./J 

plus 50c for postage and handling. 




Now you can create professional-looking 1 
COPPER PLAQUES, with dozens of interest¬ 
ing subjects to choose from. Ever so easy 
to make, the 4” x 4", 5" x 6" or 6" x 8" kit I 
comes complete with everything needed to 
make beautiful copper pictures. 

From only 85 c to $2.oo 

Send 4c stamp for Free Colour Brochure! 

For Full Giant Catalogue, ot these and 
many more exciting science and hobby I 
items. Send 20c to: 


PHOTOGRAPHY 

Laarn tha sacrats of photography with 
tha new, FUTURE SCIENTIST "PHOTO- 
GRAPHY" kit. Complataly equipped 
with camera, film and all materials 
necessary for developing and printing 
your own pictures. 

Kit complete with Instruc* (44 TA 

tion manual. y 11 «3U 

plus 50c for postage and handling. 


PLEASE NOTICE! 

Join our mailing list now, and have 
all the latest science news sent to you 
as it becomes available. 


MODERN SCIENCE 
SUPPLIES 

Dept. EA Box 3702. G.P.O-. SYDNEY 
or S5 William St., Sydney, 31 3022 

Digi-Comp and Games for Thinkers also 
available from: 

COLLINS BOOK DEPOT PTY. LTD. 

361 Swanston Street, Melbourne 


Just arrived! 

WADDINGTON’S 

FUTURE SCIENTIST 


Educational Fun 
tor Student, Parent, 
Teacher, Scientist, 
EVERYONE 


spirit overnight, which should loosen 
the adhesive, leaving only the other 
soldered connection at the top of the 
base to be melted in order to free the 
base completely. 

Assuming suitable lamps have been 
chosen, the battery requirements can 
be determined. For 1.2 or 1.5V lamps 
a single cell will be required and for 
6V lamps either four or five cells. 
Four cells will slightly under-run the 
lamps, but will help reduce the current 
drain. This may be important in some 
cases. Five cells will run the lamps 
closer to their full brilliance but will 
increase the current drain and perhaps 
reduce the life of the lamp. 

Nickel-cadmium cells are rated in 
amp hours (AH) or milliamp hours 
(mAH) and a suitable type can be 
selected from this information. The two 
basic rules to apply concern the maxi¬ 
mum charge rate, which should not ex¬ 
ceed the 10 hour rate, and the maxi¬ 
mum discharge rate, which should not 
exceed the 1 hour rate. 

Thus, a cell rated at 1AH should 
be charged at not more than .1A, the 
rate at which, in theory, the cell would 
be fully charged in 10 hours. (In prac¬ 
tice, due to losses, the time would be 
14 hours.) The same cell should not be 
discharged at more than 1A, the rate 
at which, in theory, it would be fully 
discharged in 1 hour. (Again, due to 
losses, it will deliver this rate for less 
than one hour. However, the full AH 
rate should be achieved at the 10 hour 
discharge rate.) 

Even assuming we get only 45 min¬ 
utes supply at this rate, it should be 
more than adequate for any model rail¬ 
way application. In fact, it is unlikely 
that any one train on display would 
remain idle for longer than 10 minutes. 
We can therefore select our cells on 
the basis of an AH rating equal to the 
discharge rate in amps. Thus, if a 
system draws 100mA it can be supplied 
by 100mAH cells. If larger cells can be 
provided, so much the better. Note, 
however, that nickel-cadmium cells can¬ 
not be connected in parallel. 

The cells used for our experiments 
were supplied by Union CaTbide Aus¬ 
tralia Ltd. (Eveready) and a catalogue 
of the available types was printed in 
‘'Electronics Australia” for September 
1966, pp 87 to 90. Alternatively, copies 
of this pamphlet may be obtained on 
application to the company. 

When ordering any nickel-cadmium 
cells for this work, be sure to specify 
that they be supplied with solder tabs, 
normally indicated by the ‘T in the 
type number. (The C900, fitted with 
tabs, is an exception.) It is unwise to 
rely on pressure contacts in an applica¬ 
tion like this, and no attempt should 
be made to solder directly to the battery 
case. 

In the button types, sizes range from 
just under iin to just under 2in diameter. 
The smallest ones are too low in rating 
to be of much interest, while the largest 
ones are too large physically for the 
HO system. The largest size which could 
be conveniently accommodated (.988in 
diameter) includes lOOmAH (B100T), 
150mAH (B150T), and 225mAH 
(B225T). The latter could be used to 
supply a single 1.2V, 220mA torch 
lamp or similar where this was suitable. 

On the other hand, we managed to 
pack four type B100T cells into the 
tender of a Triang “Princess Royal” loco 
and use it to power a 6V, 120mA 
indicator lamp mocked up as a head- 
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light. (Strictly speaking, this loco doesn't 
carry a headlight, but it was an interest¬ 
ing exercise.) With only four cells the 
lamp was somewhat under-run, and drew 
less than 100mA, butt performed 
adequately. 

Packing the four cells into the tender 
wasn’t as easy as it looked. The tender 
was large enough but the makers had 
gone for extreme realism, providing, in 
addition to the artificial coal, an imita¬ 
tion water tank beneath it complete 
with sloping top on which the coal 
normally rests. We finished up with two 
cells in the water tank, and two more 
on top, plus the diode and series 
resistor. We were then just able to 
replace the artificial coal. 

In the cylindrical cells the C450T 
(450mAH) and C900 (900mAH) are of 
most interest for this application, the 
latter being particularly attractive. Both 
are 17/32in diameter, the C450T being 
l-31/32in long and the C900 3-35/64in 
long. This length can easily be accom¬ 
modated in, say, the brake section of a 
combined brake van and coach or, 
possibly, in a smaller (4 wheel) brake 
van. Four such cells can be fitted in the 
width and height of most HO rolling 
stock, and a fifth with a little wangling. 
The resultant 6V 900mAH battery 
should provide enough power for most 
passenger-train lighting. 

We also tried a single CHI.5 (1.5AH) 
cell housed in the kitchen section 
(slightly modified!) of a buffet car, with 
the idea of powering six or seven 1.2V 
220mA lamps distributed throughout the 
train. The idea worked up to a point, 
but served to demonstrate the dissipation 
and switching problems already dis¬ 
cussed. While an excellent cell, and one 
which can be accommodated, there is 
some difficulty in making full use of it 
in this application. 

Summing up, we suggest that 1.5V 
systems are probably adequate and most 
economical for single units which require 
to be self contained. The B225T or 
C450T cells with appropriate 1.2-1.5V 
lamps would form the basis for such a 
system. For a typical five-car passenger 
train we suggest a 6V system based on 
four or five C450T or C900 cells and 
6V, 50mA cycle generator tail-light 
lamps. 

To reduce interconnecting cables 
between units to a minimum, we strongly 
recommend that power for the lighting 
circuit be picked up from the track by 
the car carrying the battery, rather than 
attempting to tap into the loco circuit. 
Keeping these two circuits separate also 
simplifies matters if it is found neces¬ 
sary to provide auxiliary charging for 
the battery. Even in the case of a loco, 
where the baittery is probably housed in 
the tender, it is better to try to arrange 
for power pickup via the tender wheels, 
rather than the driving wheels. 

Quite obviously, some means must 
be provided to switch the lights on and 
off. If this is to be the manual switch 
the modeller will probably have to 
improvise his own, since it is difficult 
to suggest a commercial switch that 
could be easily concealed yet readily 
accessible. We must also consider 
whether the train will be required to 
run without lights on occasion and, if 
so, provide additional switching to dis¬ 
connect the charging circuit If this pre¬ 
caution is not observed, the battery 
would be charged at an excessive rate 
by a factor of about 10 times. 


For this reason, and also to minimise 
the possibility of leaving the lights on 
when the train is stored, some form of 
track-operated switch would be ideal. 
This would be arranged to switch the 
lights on whenever the train was moved 
out of the siding on which it was 
normally stored, and to switch the lights 
off again when the train was backed 
on to the siding. 

No doubt many modellers could evolve 
such a switching system on a purely 
mechanical basis and, if so, there is no 
reason why it should not be employed. 
On the other hand, we were intrigued 






I 


Two of the most suitable cells , 
shown with a standard “D” size 
torch cell for comparison . The 
B100T button cell is on the left, 
and the C900 on the right . 

by the possibility of using dry reed 
switches (“Electronics Australia," Aug¬ 
ust, 1965) and small, permanent mag¬ 
nets. Using what is called a “latching" 
arrangement, we were able to evolve a 
system which works particularly well. 

A latching switch is made by fitting 
a small magnet in close proximity to a 
reed switch and so spaced that it is 


A refinement of this idea makes it 
sensitive to the direction of travel by 
the reed relative to the auxiliary magnet. 
Thus we can arrange matters so that 
every time a oar moves in one direction 
the lights will be switched off, and 
switched on when it moves in the 
opposite direction. It is a very reliable 
arrangement; so reliable that, if one 
should try to trick it by moving a car 
in the “switch-off" direction when the 
lights are already off, it will deliberately 
switch them on briefly in order that it 
can switch them off! 

The reed is slung beneath the car, 
running parallel with its length. The 
latching magnet need only be a small 
one, just strong enough to close the 
contacts when in close proximity to the 
switch. It is positioned as close as 
possible to the switch, without actually 
closing it. The auxiliary magnet is 
mounted beside or under the track, at 
right angles to it and offset so that one 
end is in the centre of the track or 
beneath tlhe switch. It is important that 
the switch “see" only one pole of this 
magnet. If the switching sequence is 
wrong in respect to the direction of 
travel, simply reverse the track magnet. 

The only snag with this scheme is 
the amount of current Which the switches 
will handle. Although rated at 250mA 
DC, the larger types, such as the XS2, 
appear to be capable of handling about 
twice this amount with little risk of 
sticking. Assuming that the load can 
be kept within this limit, which is not 
unreasonable for a 6V system, there 
should be no problem. 

If the load must be larger than this 
it may be possible to solve the problem 
by providing more than one switch and 
sharing the load between them Unfor¬ 
tunately, this may involve additional 
wiring between cars, unless Che battery 
oar is near the centre of the train, 
which is not always convenient. How¬ 
ever, even with the battery in the last 
car some separation can be provided by 
arranging that the battery car lights be 
controlled by its own switch and that 



Our first experimental set-up: four BlOOTs in the tender of a Triang 
“Princess Royal " loco. The diode is on the left and the series resistor 
at the rear. The set-up is concealed by the artificial coal. 


almost, but not quite, capable of closing 
the reed contacts. If we now approach 
this combination with another magnet, 
so orientated Chat it assists the field of 
the latching magnet, the reeds will close. 
More importantly, they will remain 
closed after the auxiliary magnet is 
removed, held in the latching magnet. 
To open them again, we approach the 
combination with a magnet so orientated 
as to oppose the field of Che latching 
magnet. The contacts will now open, 
and remain open. 


the rest of Che train be controlled by a 
second switch in the next car. The 
alternative is to provide an individual 
switch on each car. 

This covers the broad aspects of the 
suggested scheme. Next month we hope 
to discuss the more practical aspects of 
the system, including details of suitable 
diodes, and methods of selecting the 
correct value of series resistor for any 
particular set-up. We may also have 
tracked down some additional lamj 
types. 
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QUARTZ CRYSTAL OSCILLATORS 


Pye Pty. Ltd. engineers are designing a series of stable crystal 
oscillators within the range 1.5 kHz to 100 MHz. 




Types now available are: 

XL687 1.5 kHz to 6.0 kHz. 
XL683 +6 kHz to 50 kHz. 
XL681 +50 kHz to 150 kHz. 
XL682 +150 kHz to 525 kHz. 
XL688 1 MHz to 20 MHz. 
XL690 +20 MHz to 60 MHz. 
XL691 +60 MHz to 100 MHz. 


These oscillators are of robust construction (using printed 
circuit board technique) reliable and of low cost. The 
photograph shows the PYE XL683 as an example. 
Mounting is by the four holes in corners of the board. 
Alternately, if a “plug-in type” is required, an inline 
socket can be supplied as an optional extra. 


SPECIFICATIONS 


A typical example of the series is the XL688. These 
figures are general, closer tolerances can be obtained. 


Frequency Range. 

Supply Voltage. 

Current Drain. 

Output. 

Frequency Accuracy. 
Frequency Temperature 
Stability. (Range 0°C to 
+ 60°C). 

Dimensions. 


1 kHz to 20 MHz. 

12 volts D.C. 

15 mA Maximum. 

1 volt p. to p. min. into 
1 Kohm. 

±.001% (set at factory). 

±.005% from 1 to 2MHz 
±.003% from +2 MHz to 
20 MHz. 

2in x 2.5in (5.08 x 6.35 
cms). 



PYE XL683 Oscillator. 
Shown actual size. 


These oscillators are supplied complete wifh crystal and 
accurately adjusted to a specified frequency. Write for 
full details, without obligation, stating frequency and 
mounting. 

Send for our new “QUARTZ CRYSTAL UNITS” illus¬ 
trated catologue post free. 




mm mmmwsm au §? uf. 

CRYSTAL DIVISION 


QCB APPROVED ORGANISATION 


Melbourne: P.O. Box 105, Clayton. 3168 Phone 544-0361 


Brisbane: 97 Merivale St., $th. Bri*. 4101 4-1571 

Sydney: 5? Arundel St., Forest Lodge. 2037 68-4111 

Adelaide: I Ifould St., Adelaide. 5000 23-3979 

Perth: 151-155 Brisbane St., Perth. 6000 28-4338 

Hobart: 141 Murray St„ Hobart. 7000 3-3707 

Canberra: P.O. Box 766. 2600 49-6677 
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The Serviceman 



Picture or Sound? Take Your Pick 


The interdependent nature of the various sections of a TV 
set can produce some strange effects on occasions, with symp¬ 
toms far removed from the real source of trouble. This is 
bad enough in the more conventional circuits, but can re¬ 
sult in some really tricky faults when circuit designers let 
their heads go. 


I was reminded of this most forcibly 
by a recent job. The symptoms were so 
unusual that I don’t remember having 
seen anything quite like them before, 
while the circuit turned out to be one 
which, while I was aware of its exist¬ 
ence, I had never had occasion to study 
in detail. That gap in my experience 
has now been filled. 

It started with the owner complaining 
about no picture and poor sound. He 
was right about the sound; it was shock¬ 
ing. There appeared to be a high- 
pitched spurious oscillation of some 
kind, which only vanished when the 
volume control was turned right off. 
With the volume control right off the 
picture was normal, but as it was ad¬ 
vanced even slightly the picture started 
to shrink horizontally. Advancing it a 
little further, but still short of normal 
volume setting, and the picture blacked 
out completely. So one could have pic¬ 
ture or sound separately, but not both 
together! 

The first thing I did was to check for 
EHT under the no-picture conditions, 
and wasn’t really surprised to find that 
there wasn’t any. But right at that 
moment I couldn’t for the life of me 
figure out why the volume control set¬ 
ting should be tied up with the EHT. 
On the other hand, there was obviously 
something wrong with the sound and it 
seemed a logical thing to replace the 
audio valve, a 6BM8. Unfortunately, 
this made no difference, and I realised 
it wasn’t going to be an easy job. 

I pulled the chassis out and had a 
preliminary look at the underside, but 
mentally registering that I would prob¬ 
ably have to take it back to the shop. 
A superficial examination showed noth¬ 
ing obvious, but reminded me that this 
set used a rather unusual direct coupled 
audio system. I had known about this, 
but had never had occasion to study it 
in detail before. And, to make matters 
worse, I didn’t have a circuit with me. 
That settled it. I loaded it in the van 
and headed for the shop. 

On the bench, I switched the set on 
and made some voltage measurements 
around the horizontal circuits, in an 
effort to find out why the EHT vanished 
when the volume control was turned up. 
I soon discovered that the screen voltage 
on the 6CM5 horizontal output stage, 
normally about 140V, simply “died” as 
the volume control was advanced. Well, 
at least this was a partial explanation, 
even though I still had to establish the 


connection between these two supposedly 
independent parts of the set. 

I fished out a copy of the circuit and 
settled down to study it in detail. When 
I finally sorted out all the ramifications, 
I had to admit that it was a delightfully 
clever scheme from the viewpoint of the 
boys in the lab., but a potential pain 
in the neck for servicemen. 

The 6BM8 triode/pentode audio stage 
employed direct coupling between the 
plate of the triode and the grid of the 
pentode. Otherwise, the triode used 
a conventional circuit—a cathode bias 
resistor and by-pass, and a 1M volume 
control in the grid circuit, fed from 
the ratio detector via a coupling capaci¬ 
tor. The triode plate and the pentode 
plate and screen were all supplied from 
the main HT line as it came from the 
main filter network. Voltage at this 
point was specified as 260. 

The voltage at the triode plate was 
given as 135, making the pentode grid 
positive with respect to chassis bv this 
same amount. Therefore, in order to 
bias the grid negative with respect to 
cathode, the cathode had to be made 
positive with respect to chassis by this 
same amount (135V) plus the bias re¬ 
quired by the pentode—about 7V for 
the other operating conditions of the 
valve. This put the pentode cathode at 
142V positive with respect to chassis. 

Now come the tricky bit. This 142 



“Guess what the actors do after 
you turn off the TV” (“Radio- 
Electronics”) 


volts becomes an auxiliary HT line, sup¬ 
plying the sound IF, part of the video 
IF, the sync separator, and, most import¬ 
ant from my point of view, the screen 
of the 6CM5. The connection between 
the audio amplifier and the horizontal 
output stage was thus established. 

Why did the designer do it this way? 
The main reason was (almost certainly 
to provide a system of “stacking” — 
in the voltage sense — whereby various 
sections of a receiver are connected in 
series across the main HT supply and 
divide the available voltage between 
them. This is quite logical when it is 
realised that many sections will function 
just as well at around 120V as they 
would on 240. The result is an overall 
saving in current drain. In this case 
there was an extra bonus; a degree of 
voltage regulation for the auxiliary HT 
line, which would tend to remain at a 
constant voltage regardless of quite 
large variations .in current drawn from 
it, due to AGC action. 

Reverting to the problem itself, all I 
had to do now was determine why the 
volume control setting was upsetting the 
sound section and thus, in turn, upsetting 
the auxiliary HT line. I went back to 
the chassis and made some voltage 
measurements around the 6BM8, noting 
the effect of the volume control setting 
as I did so. The first point I noted 
was that the voltage on the plate of 
the triode dropped as I advanced the con¬ 
trol. When I checked the triode grid I 
found that it was about 3 volts positive 
in the same circumstances. 

The sequence of events was now clear. 
As the volume control was advanced 
positive voltage appeared on the triode 
grid. This increased the current drain 
of the triode, reducing the voltage on 
the triode plate. This made the pentode 
grid less positive, or more negative, thus 
reducing the cathode current. With less 
cathode current the cathode voltage 
would also drop, i.e. “follow” the grid, 
thus reducing the auxiliary HT voltage. 
And while, by the very nature of the 
system, this voltage could never fall to 
zero, it could be seriously reduced, as 
was so clearly demonstrated. 

This positive grid voltage was obvious¬ 
ly the nigger in the woodpile, but where 
was it coming from? The volume con¬ 
trol was isolated from HT by the ratio 
detector coil and a coupling capacitor. 
It would need both to fail before voltage 
could reach it. In any case, the volt¬ 
meter showed quite definitely that there 
was no voltage across the control until 
the moving arm was moved away from 
the chassis end. 

Which suggested the valve as the most 
likely culprit. Yet the valve had been 
changed, with no obvious improvement. 
What was going on? Suddenly, I had 
a horrible suspicion. Could it be that 
I had struck two faulty valves in a row? 
That the valve in my kit was not, in 
fact, a standard replacement valve but 
a faulty one from a previous job which, 
possibly due to my own carelessness, had 
found its way into my kit instead of 
the garbage can? 

With somewhat mixed feelings I 
reached for another 6BM8 — one about 
which I had no doubts this time — 
and plugged it in. Sure enough every¬ 
thing came good immediately, thus put¬ 
ting the question beyond doubt. 

Feeling thoroughly disgusted with my¬ 
self for having made such a stupid 
mistake I pitched both faulty valves into 
the garbage can, determined that they 
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PREFERRED POWER 

TRANSFORMERS 
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A FULL RANGE OF 

GENERAL PURPOSE POWER TRANSFORMERS 
FOR USE WITH VALVE RECTIFIERS 

Always specify components from the preferred range for 
• GREATER ECONOMY • AVAILABILITY FROM STOCK 
• QUICK SERVICE REPLACEMENTS 






TYPE 

PRIMARY 

VOLTS 

HIGH VOLTAGE 
SECONDARIES 

LOW VOLTAGE 

SECONDARIES 

* PF619 

240 

150/150V.—30mA. 

6.3 V.—1.8A, 

* PF299 

240 

285/285V.—40mA. 

6.3V.—2A., 6.3V., TAP 5V.—2A. 

* PF201 

240 

225/225V.—50mA. 

6.3V.—2A 

* PF151 

230, 240 

285/285V.—60mA. 

6.3V.—2A.C.T., 6.3V., TAP 5V.—2A- 

* PF166 

230, 240 

325/325V.—60mA. 

6.3V.—2A.C.T., 6.3V., TAP 5V.—2A. 

*• PF1460 

230, 240, 250 

250/250V.—80mA. 

6.3V.—2A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A 

* PF170 

230, 240 

285/285V.—80mA. 

6.3V.—2A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A. 

* PF169 

230, 240 

325/325V.—80mA. 

6.3V.—2A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A. 

* PFI30 

230, 240 

285/285V.—100mA. 

6.3V.—2A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A. 

* PF160 

230, 240 

385/385V.—100mA. 

6.3V.—2.5A.C.T., 6.3V.—2A., 5V.—2A . 

PF152 

230, 240 

285/285 V.—125mA. 

6.3V.—3A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A. 

PF163 

230, 240 

325/325V.— 125mA. 

6.3V.—2.5A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—2A. 

PF174 

230, 240 

285/285V.—150mA. 

6.3V.—3A.C.T., 6.3V.T-3A., 6.3V., TAP 5V.—3A. 

PF142 

230, 240 

325/325V.—150mA. 

6.3V.—2A.C.T., 6.3V.—2A., 6.3V., TAP 5V.—3A. 

PFI75 

230, 240 

385/385V.—150mA. 

6.3V.—2A.C.T., 6.3V.—2A., 5V.—3A. 

PF1067 

230, 240 

400/400V.— 180mA* 

6.3V.—2.5A.C.T., 6.3V.—4A.C.T., 5V— 3A. 

PF1412 

230, 240 

300/300V.—200mA. 

6.3V.—3.5A.C.T., 6.3V.—3A., 5V.—3A. 

PF140 

200, 230, 240 

385/385V.—200m A. 

6.3V.—3A.C.T., 6.3V.—3A., 5V.—3A. 

PF172 

200, 230, 240 

500/500V.—200mA. 

6.3V.—4A.C.T., 6.3V.—3A., 5V.—3A. 

PF814 

200, 230, 240, 260 

1000/1000V.—200mA. 
or 750/750V.—250mA. 
or 500/500V.—300mA. 

5.8V.—0.3A 

PF171 

200, 230, 240 

385/385V.—250mA. 

6.3V.—4A.C.T., 6.3V.—3A., 5V.—3A . 

PF107 

230, 240 

585/585V.—250mA, 

6.3V.—3A., 6.3V.—3A., 5V.—3A- 

• PF1I93V 

200, 220, 240 

295/295V.—275mA- 

6.3V.—9A., 6.3V., TAP 5V.—3A. 

** PF1129 

220, 230, 240 

235/235V-—330mA- 

6.3V.—4.5A., 6.3V.—4.5A., 6.3V.—2A. 


Also available in flat mtg. 


• Also available with flux shorting strap. 


** Normally supplied for flat mtg 


ADELAIDE: Wm T. Matthew: 23-6202 
BRISBANE: Keith Percy and Co.: 51-5461 
CANBERRA: Errol Naier. 9-0325 
MELBOURNE: A. H. Nicholls: 42-6897 
PERTH: Athol M. Hill: 21-7861 
HOBART: Associated Agencies 2-1843 
LAUNCESTON: Associated Agencies: 2-1317 
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would never again deceive me or anyone 
else. Then I hurried back to customer 
with his chassis. He had already been 
without it for longer than he should 
have, and I knew he was keen to watch 
that evening’s program. The least I 
could do was try to maintain the good¬ 
will. 

Later, when it occurred to me that 
this would make a good story, if only 
to discuss the circuitry involved, I wish¬ 
ed I had not been so hasty in discarding 
the valves, for it would have been in¬ 
teresting to try to determine precisely 
why they had acted as they did, particu¬ 
larly as there were two with the same 
symptoms. 

One possibility that I considered 
was simple internal leakage between one 
of the positive elements and the triode 
grid, but it seemed strange that two 
valves should have approximately the 
same degree of leakage. Then I rem- 
membered the old story, which I have 
dealt with a couple of times in the 
past, about silver migration across the 
glass base of a valve between pins op¬ 
erating at different potentials. It is a 
problem which the valve maunufacturers 
have since overcome, and I imagined that 
I had seen the last of such oases. How¬ 
ever, the set in question was nearly 10 
years old, which could have put it in the 
period in question, and I suppose the 
other valve could have come out of a set 
of similar vintage. 

Coincidence? A long shot? Yes, I 
agree the chances are small, but it could 
have happened that way and, in the 
absence of a better explanation, it is 
all I can suggest. Anyway, it gave me 
an excuse to talk about this kind of 
circuit. 

Another story about the horizontal 
stage concerns a fault which, in its way, 
was just as tricky and, possibly, even 
more unusual. Fortunately, this circuit 
was a more conventional one. 

The symptoms were fairly convention¬ 
al for a horizontal output stage fault; 
lack of brightness and lack of width. 
I assumed that it would be a valve, 
and most probably the 6CM5 output 
valve. I changed this, but it made no 
difference, so I changed the oscillator 
valve. This likewise made no difference. 
Then, although the symptoms didn’t sup¬ 
port the theory, I changed the EHT 
rectifier and the damper diode. Neither 
made the slightest difference. 

This meant that I had to with¬ 
draw the chassis and really start prob¬ 
ing. Nevertheless, I wasn't really wor¬ 
ried. I imagined that a few minutes 
checking with the voltmeter would re¬ 
veal same kind of abnormality which 
would at least put me on the track of 
it. But not a bit of it. Half an hour 
later I was still looking at the under¬ 
side of the chassis no closer to solving 
the problem than when I first started. 
I had checked every voltage, measured 
resistors, and generally been right over 
the stage without finding anything that 
gave the slightest indication of a fault. 
Yet the trouble remained. 

I was rapidly being forced to the con¬ 
clusion that the trouble was in the line 
output transformer, though I hesitated to 
admit this since it meant substituting a 
new one to prove the point. For ob¬ 
vious reasons I wanted to be sure that 
it was not some other component before 
I went that far. 

It occurred to me that it could be 
in one of the circuits or components 


THERE HAD TO BE A ROIZEN! 


The story by Joe Roizen, of Ampex, reprinted in last month's 
Serviceman article, reminded a member of the "Electronics 
Australia" staff of another of Joe's stories, which went the 
rounds after his last Australian visit. 


It concerned an incident in the 
early days of colour TV. A trade de¬ 
monstration had been arranged for 
the purpose of convincing a number 
of V.I.P.s that this latest marvel of 
the electronic age really had some¬ 
thing to offer. Privately, however, be¬ 
ing well aware of the limitations of 
the system, everyone from the com¬ 
pany president down was in a flap 
lest the actors should be portrayed 
with red or purple noses, green 
tinges in their hair, or any one of 
several equally unflattering effects 
which were completely possible at 
that stage of the art. 

To minimise the risk of any such 
embarrassment, the technical bods 
decided to set up the equipment well 
in advance of the event. 

Then they would carefully adjust 
the camera circuits until they were 
satisfied that the set-up was as near 
perfect as possible, and leave it thus 
set ready for the great event. 

Then someone raised the question; 
What do we use for a subjeot? It 
needed to be inanimate, since it would 
be required to “pose” for long periods 
under hot and powerful lights. Fur¬ 
ther, it needed to be something which 
was sufficiently familiar to ail con¬ 
cerned to allow an accurate subjec¬ 
tive assessment of its reproduction. 

Then someone else had an idea; 
whv not a bowl of fruit? 

All agreed that this was a brilliant 
idea and it was duly acted upon. The 
resultant display ranged all the way 
from the rich red of ripe apples, 
through the subtle shades of oranges, 
the bright yellow of bananas, to the 


more subtle yellows and green of 
lemons. It was just what they 
wanted. 

So they set it up, adjusted the 
lights and camera, and retired to the 
other end of the system to make 
their adjustments. And that’s when the 
fun started. No matter how they ad¬ 
justed the circuit they simply could 
not make it perform correctly. When 
the oranges looked right, the bananas 
were blue. When the bananas were 
right the oranges and lemons were 
wrong. When they tried to strike a 
compromise between all three, the 
apples looked like anything but 
apples. 

And so it went an. They checked 
circuits, worked out formulas and 
consulted slide rules, pored over ser¬ 
vice manuals, and generally reduced 
the whole problem to basic principles. 
It was no good; nothing seemed to 
make sense in practice. 

Finally, someone suggested that the 
trouble might be in the camera cir¬ 
cuitry. So, like drowning men clutch¬ 
ing at straws, they made for the 
room where it was set up. And, as 
they opened the door, the cause of 
all the heartache was painfully obvi¬ 
ous. 

Some saboteur, obviously fully in¬ 
formed about the intended tests, had 
laid his plans well. Between the time 
the engineers had left and when they 
had commenced their tests, he had 
slipped in, removed the original 
bananas, and substituted a clutch of 
specially prepared ones — painted 
blue! S 


PHILCO MICROELECTRONICS 
ANNOUNCES THE PA7600 BROADBAND AMPLIFIER 

45 db at 60Mc 25 db at 160 Me 2,5 Mw power output 

We are, frankly, excited about the potential of this new device —• about the design pos¬ 
sibilities it opens for you in such fields as broadband video amplifiers, RF and IF amplifiers 
through VHF, oscillators and the like. 

An examination of the gain vs. frequency curves (Measured with 50 ohm source and load) 
also suggests the desirable bandpass flatness (plus or minus 1 db). And the Voltage vs. Load 
Resistance curve reveals a 2.5 mw power output—more than adequate to drive, say, a detector. 




In addition to this remarkable set of parameters — the Philco PA7600 maintains its oper¬ 
ating point and gain characteristics stable over the full military temperature range (-55deg to 
125deg O. It operates with a single power supply. It is AGC-able. It requires a 
minimum of external components. And the Philco PA7600 is available in a T05 package. 

Sole Australian Representatives 

D. R. Johnston and Co. Pty. Ltd. 

SUITE 14, "STANHILL 33/' QUEENS ROAD, MELBOURNE 
Telephone 26-1381. Telegrams and Cables "Viaton," Melbourne 
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GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS. RECORD CHAN¬ 
GERS, TEST EQUIPMENT, 
HI-FI OUTFITS — SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 


Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., City, 
and 443 Concord Rd., Rhodes , are OPEN on SATURDAY MORNINGS. 


/trklFnAI k C AfllFC proudly announce the opening of a new Show- 

utNtKAL ALIlJjUKIlJ room in Sydney's Western Suburbs: at 443 Con- 
MiiMiM cord Road « Rhodes, rhone 73-0211 . 


We invite you to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 


7« 
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connected, effectively, across the hori¬ 
zontal transformer and, more or less on 
spec, I lifted one end of the width coil, 
which was shunted directly across a por¬ 
tion of the winding. It spread the scan 
a little, but not significantly, while it 
appeared to do nothing for the EHT 
voltage. 

I connected it back in circuit and 
turned my attention to the linearity 
coil. This was also connected across 
the transformer, m a more indirect way 
via the damper diode. There was also 
a .047uF capacitor in series With one 
end of it and the transformer terminal, 
and I wondered what effect it would have 
if the capacitor was leaky. As a rough 
and ready test I disconnected one end 
of the capacitor and tried again. Sure 
enough, the set suddenly came good, 
even though the picture was a bit 
stretched on the right hand side. 

“You beaut,” I thought, “it’s that 
capacitor all right.” And I promptly 
fished out another one and fitted it. 
You’ve probably guessed it; when I 
switched the set on again it was just 
as bad as ever. Fortunately, this pin¬ 
pointed the fault pretty definitely, be¬ 
cause the only other domponent I could 
suspect was the linearity coil itself. True, 
an ohmmeter check showed nothing 
wrong, but I wasn’t convinced. 

Direct substitution is the only answer 
in a case like this, and I was lucky 
enough to have a spare on hand. Sure 
enough, it fixed the trouble completely. 
What was wrong with the faulty one? 
I didn’t pull it to pieces to find out, 
hut it was almost certainly a shorted 
turn — or turns. Quite an unusual one, 
as far as I am concerned, which I can’t 
remember having encountered before. 
So. we live and learn. 

And speaking of shorted turns ,,. 

This story was somewhat out of the 
ordinary right from the start. It started 
with a phone call from one of 
my regular customers, who happens to 
hold a position of some authority in a 
nearby factory. It appeared that the fac¬ 
tory PA-cum-music-while-you-work had 
packed up and, with the staff member 
who normally looked after it on leave, 
he wondered whether I would be able 
to have a look at it for them. He went 
on to comment that it was only now, 
when the system had failed, that they 
realised just how much everybody had 
come to depend on it. If I could help 
they would be very grateful. 

I was in two minds about the idea. 
On the one hand it would be a change 
of scene, as well as an opportunity to 
consolidate the goodwill of a customer 
and possibly lead to other customers. 
On the other hand, t had no idea what 
I was letting myself in for, how easy the 
job would be or if, in fact, I would 
be able to tackle it at all. I compromised 
by saying that I would come round 
and have a look at it, leaving the way 
open to retreat gracefully if it looked 
like a sticky one. 

Thus it was that I found myself facing 
up to a large rack mounted system, of 
indeterminate age or origin, but which 
certainly seemed to have been built to 
do the job with a bit to spare. The out¬ 
put stage boasted a couple of enormous 
triodes, while its associated power supply 
featured a pair of equally large mercury 
vapour rectifiers. I tipped that it was 
a class B system, and a pretty substantial 
one to boot. 

My customer demonstrated that the 
system, although not completely dead, 
was extremely weak. Whereas, it could 
normally be turned up to a point where 


both speakers and listeners would be 
distressed, it could now produce only a 
barely audible level. I noted, however, 
that the signal was reasonably clean. He 
also pointed to a meter on one of the 
panels, marked ‘level indicator” and ex¬ 
plained that it normally rested near 
the bottom of the scale, where it was 
now, during silent periods, ”... but 
moves up to there when it’s loud.” 
(‘There” was about half way up the 
scale.) Right now the needle barely 
moved, even with all controls flat out. 

My first reaction was to ask whether 
the employee Who normally kept an eye 
on the equipment had any service data, 
circuits, etc., which I could use. I was 
rewarded with a folder full of circuits, 
pamphlets, valve data sheets, and simi¬ 
lar material collected over the years. Out 
of it I managed to select a couple of 
circuits which appeared to relate directly 
to the equipment. 

The amplifier was really in two parts; 
what was called -the “pre-amplifier” and 
the “output stage.” The pre¬ 
amplifier consisted of a couple 
of 6AU6s, one fed from a microphone 
and the other from a pickup, followed 
by a single 807. The output stage was, 
as I tipped, a class B system em¬ 
ploying a pair of 811-A valves with a 
pair of 866A mercury vapour rectifiers 
to feed them. There was a data sheet for 
the 811-As in the file and, from this, 
and the values shown on the circuit, I 
quickly deduced that the system would 
be capable of an audio output well in 
excess of 100 watts; 150 would be nearer 
the mark. The level indicator meter sim¬ 
ply measured the plate current of the 
class B stage. 

Having found my way this far, it 
seemed reasonable to carry on. 
While some valves and other compon¬ 
ents were a far cry from the “normal” 
size components encountered in every¬ 
day work, I reasoned that the size was 
the main difference. In any case, I de¬ 
cided to tackle the pre-amplifier first. If 
I was lucky, it might turn out to be a 
screen resistor for one of the 6AU6s, 
although absence of distortion did not 
support this theory. 

I removed -the pre-amplifier chassis 
from the rack and set it up on a nearby 
bench, managed to improvise a power 
lead for it and was all ready to switch it 
on when I realised that there was no 
k*ad across the 807 valve. Normally the 
load was presented by the class B driver 
transformer, but this was on the other 
chassis. As a temporary measure, I sim¬ 
ply shorted the plate and HT terminals, 
which was good enough for a voltage 
check. 

Unfortunately, the voltage check re¬ 
vealed nothing. As far as I could see, 
this section should be working, unless 
it contained some more subtle fault. The 
only way to prove the point was to make 
it work. I went out to t!he truck and 
fished out a test loudspeaker and an old 
output transformer, the history of which 
I had forgotten. However, both windings 
showed continuity and I hoped that the 
impedance mismatch wouldn’t be too 
bad. At least it should give me some 
idea of whether the system was working. 

I patched the old transformer into 
the circuit, hooked it on to the speaker, 
and switched on. I was rewarded by a 
faant but healthy hum from the speaker 
and a finger on the input terminal 
brought forth a fruity blurt. Well, there 
didn’t seem to be much wrong there. 
To prove it, I managed to patch one 
of the input circuits across to the pick¬ 


up and generated several watts of clean 
sound. After allowing for the rough and 
ready load on the 807, there should have 
been plenty to drive the output valves. 

I took another look at the circuit 
of the output stage. There wasn’t a great 
deal to Ht really, and I imagined it 
would have to be something obvious. 
On the other hand, it was a monster of 
a thing with several large transformers 
and I imagined that it would be just 
about as much as one man could lift. 
I didn’t fancy hauling it out and up 
on to the bench if I could avoid it. 

Fortunately, most of the things I want¬ 
ed to measure seemed to be on top. The 
priniary of the driver transformer was 
accessible from the pins of the plug 
which fitted the preamplifier chassis 
This proved to be intact; more or less 
as I expected, since the 807 had shown 
no signs of distress. Next I wanted to 
check the secondary. This went from 
grid to grid of the 811-As and to chas¬ 
sis via the centre tap. I removed both 
valves, identified the grid contacts in 
the old four-pin sockets, and measured 
from grid to grid and from each grid 
to chassis. The two halves measured 
about 15 ohms each, or 30 ohms overall. 
This seemed reasonable. 

There was no bias circuit to worry 
about, these valves operating with zero 
bias, so that left only the plate circuits. 
The output transformer had a terminal 
panel on top, covered by a protective 
insulating plate. I removed this and con¬ 
firmed that I could measure the plate 
voltage without difficulty, and a good 
deal easier than at -the valve caps, which 
were fitted with insulated clips. On the 
other hand, the HT line was marked 
as 1100 volts and probably capable of 
delivering a couple of hundred mills, so 
I approached it gingerly. Sure enough, 
the needle swung hard over on the 
1000 volt scale, the highest I could 
provide. But it was enough to convince 
me that there was nothing wrong there 
either. 

By now I was rapidly running out of 
ideas. I checked the output secondary 
winding as a matter of course, but 
wasn’t really surprised when it proved to 
be intact. I picked up the circuit and had 
another look at it. The 866As must 
be functioning, or there would not be 
adequate HT. The 811 As could be 
faulty, but it seemed unlikely that both 
would fail at the same time and to the 
same degree. And if only one was work¬ 
ing there should have been plenty of 
volume, even if the distortion was intol¬ 
erable. Nevertheless, when someone re¬ 
membered that a spare pair was on hand 
I gladly substituted them. Again there 
was no improvement. 

By this time I was really stumped. 
What could there be wrong in stage 
which consisted of only two transform¬ 
ers and two valves? The valves were in 
the clear, so that left only the trans¬ 
formers and, since it appeared from 
the (behaviour of -the level indicator that 
the valves were not being driven, the 
driver transformer in particular. But if 
the windings were intact what else could 
be wrong? There was only one answer 
as far as I could see: shorted turns. 

But how was I to prove it, short of 
substituting a new transformer? And 
how could I do this anyway, seeing that 
the transformer in question appeared to 
be a special, with no recognisable type 
number on it. Judging by the age of 
the equipment, it might be hard to find 
out much about it but, in any case, I 

(Continued on page 174) 
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INSTROL 

EDUCATIONAL 

ELECTRONIC 

KITS... 

In this Electronic Age, every person should have some 
knowledge, however elementary, of “how it works.” The 
new Instrol 20 in 1 electronic kit will enable you to 
understand in an absorbing, simple manner the basic 
principles underlying computers, satellite communications, 
industrial electronic devices, etc., etc. 



YOU MAKE: 

★ 20 different experimental elec¬ 
tronic circuits, all of which 
work. 

★ 10 working radio circuits rang¬ 
ing from a simple diode radio 
to transistor operated circuits, 
including short wave. 

★ Various testing circuits such as 
Audio Frequency Oscillator 
and Signal Tracer. 

★ Various amplifier circuits includ¬ 


ing a basic transistorised audio 
circuit. 

★ Morse code practising set, and 
telegraph transmitter. 

★ Home Intercom and remote 
microphone systems. 

★ You use, and learn about, the 
amazing SOLAR CELL, which 
derives its power from the sun¬ 
light, and is used as a power 
source for lunar and other satel¬ 
lites. 


NO TOOLS OR SOLDERING IRON REQUIRED 
Illustrated 50-page Instruction Manual Supplied 


The kit la complete with all components, including ready-w'red coils, condensers, re¬ 
sistors, potentiometers, leads, morse key, earphone, microphone, solar cell, battery, 
transistors, diodes, gang conoensers, dial, transiormer, mounting panels, etc., etc., plus 
50-page assembly manual. 



Every serious-minded male in the 
community, young and old, should 
assemble this kit—its vital education 
for this modern world — and great fun! 
The cost—only $16.00 (plus 60c reg. 
Postage). 

ONLY 

$ 16.00 


EVERYTHING FOR THE HOBBYIST 


INSTROL LABELS 

High quality anodised labels to suit all 
Playmaster projects: 




Nos. 115-118 Labels are smart silver, white 
background with dark-brown lettering. The 

label Illustrated covers the complete front 

panel. A smaller one Is available to suit 

112 and also 115 and 118. All the other 
labels illustrated are fine gold background 
with black lettering. 

PRICES: Large 115 and 118 and Guitar $2.80 


Small 112. 115 and 118 . . .$2.00 

111, 106 and 107 ..$2.80 


Add Postage. 20c per label. 


INSTROL PRINTED CIRCUIT 
BOARDS FOR 115 AMPLIFIER 

To make component assembly easy. Instrol 
pre-fluxed printed circuit boards are clearly 
printed on the reverse side with a coded 
component code sheet. No guesswork, every 
component must fall correctly Into place. 
For the crystal/ceramic version 3 boards 
are required (2 amplifiers, 1 pre-amp). The 
Magnetic version requires one additional mag¬ 
netic pre-amp board. 



PRICE: 

Crystal Pre-Amp .. $2.00 (plus postage 10c). 
Main Amplifier, ea. $1.60 (plus postage 10c). 
Magnetic Pre-Amp . $1.60 (plus postage 10c). 
Set of 4 . $6.80 Post Free. 


HI-FI KITSET CATALOGUE 


Yes. a free catalogue Is available, giving 
prices and details of all “Playmaster" 
designs, including the latest 115, 116, 117 
and 118. Send stamp for your free copy. 


INSTROL & OXFORD 
METALWORK 


We carry a complete 
range In stock for all 
“Electronics Australia'* 
projects. Detailed 

price list available 
upon request. 

MICROPHONE 

Just printed—our new 
free microphone cata¬ 
logue and price list, 
detailing a wide range 
of various makes and 
models. The range In¬ 
cludes types suitable 
for P.A. work, tape 
recording, stage work, 
etc. Send for youry^ 
free copy. 


CANNON CONNECTORS 



_ _nge _ 

high quality audio con- 
nectors always avail¬ 
able ex-stock. Detailed 
price list available. 


TRANSISTORISED IGNITI M 

Fully described “R.T.V. A H." 

March. 1964. ROFO 12v or 6v 
Coils only available at $10.70 or 
Complete Kit. including coil for 
$34.65. Postage 50c. 
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BROADWAY ELECTRONICS PTY. LTD. 

E.S. & A . Bank Building , car, Broadway 
4& City Road 9 N.S.W. (Opp. Grace Bros.) 
Phone 211-4224 , 211-4244 , 211-4213 


3 Amazing "University'' Instruments... 

These highly efficient “University” instruments 
are guaranteed, and backed by full service 
facilities. 


We can supply high quality 
kits to suit most designs 

featured by “Electronics Australia”. These include 
the full “Playmaster” range. Speaker systems, test 
equipment, transistorised ignition system, guitar 
amplifiers etc., etc. 


• R.C. Bridge (May, 66) 

• Trans’ A.C. Millivolt- 

meter (Jan., 65) 

• 3” Oscilloscope (May, 66) 

• V.T.V.M. 1 p.c. Comp’ 
(Feb., 66) 

• Trans’ Audio Osc’ (Sept., 
65) 

• Audio Frequ.* Meter 

(July, 66) 

• Stand’ Aud ; o Osc. (Aug., 
65) 

• Batt.’ Chargers Standard 
and De Luxe 

• 2 Valve P.A. Amp. (Dec., 
65) 


“Playmaster” 118 St. 
Amp (July, 67) 

“Playmaster” 115 Trans.’ 
St. Amp (April, 67) 

116 and 117 Guitar Amp 
(June and Julv. 67) 

4 Channel Audio Mixer 
(Feb., 66) 

3-band S/W Converter 
(May, 66) 

Stereo P/A Amp (Nov., 
66 ) 

3-Band Receiver (June, 
67) 


Yes, we always stock a complete range of high-quality 
components for set builders and experimenters. Special com¬ 
ponents for all test equipment and “Playmaster” designs readily 
available. 


POST COUPON FOR FREE 
KIT-SET CATALOGUE 


Tick catalogue required, and please include 
stamp for postage. 

□ KITSET □ MICROPHONE 

□ METALWORK □ CANNON 

Name ..*. 

Address ...:. 


“Playmaster’* 118 Stereo Amp. 


“Playmaster” 115 Trans St. Amp. 


“Playmaster” 116 and 117. 

Guitar Amps. 

We stock a full range of MSP sneakers includ¬ 
ing 15 watt types made specially for guitar 
amplifiers. 


PRICE: $16.31 

(Plus $1 
reg. postage) 


MULTIMETER MVA-4 

20,000 O.P.V. 

Brief specifications: 

D.C.V.: 2.5/10/50/250/1,000 
(20KOV). 

A.C.V.: 2.5/10/50/250/1,000 
(8KOV). 

D.C.A.: 50uA. 2.5mA, 25mA. 
250 mA. 

Ohm: 10K, 100K. 1M, 10M. 

db: -20, 4-22, 4-20, 4-36. 
Accuracy: ±3% for D.C. range. 

±4% for A.C. range. 

Size: 6” x 4 3/16” x 2 1/8”. 


PRICE: 

$11.25 

(plus reg. post., 
60c) 


POCKET MULTIMETER 

MVA-5, 20,000 O.P.V. 

Ranges: 

A.C.-D.C. Voltage: 10/50/250/1,000 
(20KQV). 

D.C. Current: 0/50uA. 0/250mA. 

Resistance: 0—60K. 0—6mG. 

D.B.: —20 to 4-22. 

Size: 4Jin x 31in x lin. 


MVA 6-VTVM 

Brief specifications: 

A.C. Volts RMS—0—1,500 (in 
7 steps). 

Volts P—P—0—4,000 (in 7 
steps). 

D.V. volts4-and—0—1,500 (in 7 
steps). 

Ext’ to 30KV with ext’. 

Probe. 

Input res' 10 meg. 

Ohms—.2ohms—1,000 meg (in 
7 steps). 

DB—(ref lm Win 6000) 

—20 to 4-65 (in 7 ranges). 

Accuracy: ±3% for D.C. ranges 
±5% for A.C. ranges. 

Size: 5iin x 91 x 6in. 


PRICE: $47,25 

RF Probe $6.75. 
HV Probe $9. 
(plus $1 reg. postage) 


Sales-tax is included in all quoted prices. 
When'ordering, please add postage. 


KIT SETS FOR ALL PURPOSES 
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Our Assistant Editor — and prophecy 

In the private vocabulary of Assistant Editor, Philip Watson, 
the acronym "JISP" stands for "Journalistic Interpretation 
of Scientific Phenomena", When we came upon him recently, 
red around the ears from the effects of JISP, we invited him 
to set down his thoughts on paper for these columns. The 
first item, therefore, is from his pen—or rather his typewriter! 

Conducted by the Editor 


In a recent issue of “TV Times’* (August 
2, 1967) there appeared an article en¬ 
titled ‘TV in the 1970s.” For the most 
part it dealt with programs, program 
trends, and the possibilities and prob¬ 
lems created by satellite relay facilities. 
All this is fair enough and made interes¬ 
ting, if speculative, reading. However, 
when the author tried his hand at tech¬ 
nical forcasting the bottom fell out of 
things with a bang. 

Herewith are three of the choicest 

prophecies: 

(1) “Video-telephone programs. View¬ 
ers will dial the show and be seen live 
from their homes os they speak with 


some kind Of “video-phone” or TV tele¬ 
phone but it conveniently 'ignores the 
many problems which would have to be 
overcome first. 

This speculation was probably promp¬ 
ted by one or two overseas demonstra¬ 
tions df TV telephone circuits, using 
circuits specially prepared for the occa¬ 
sion and available only between selected 
points. While interesting in a purely 
technical sense, they serve more to em¬ 
phasise the problems to be overcome 
than to indicate that such things are 
“just around the corner.” 

To provide even a quite elementary 
TV picture requires a bandwidth far in 


excess of that available on ordinary tele* 
phone lines. Some attempts have been 
made to compress video bandwidth so 
that it could be accommodated on phone 
lines but the result is a x*ot-very-satjs- 
factory compromise: a small picture, 
composed of a minimum number of 
lines (and therefore having a minimum 
of detail) with a picture repetition rate 
of only one a second, or even one every 
two seconds, using storage devices to 
retain each picture until the next one is 
completed. The result is a series of still 
pictures which, while giving a continu¬ 
ous presentation, has only a very limited 
ability to portray movement. 

But even supposing such a presenta¬ 
tion has some merit, how many people 
would be prepared to pay the very high 
cost which would be involved in provi¬ 
ding terminal equipment, exchange 
equipment, and maintenance for such a 
system? Most people are less than happy 
about'the cost of an ordinary telephone 
at the present time, but are prepared 
to pay for it because it provides a ser¬ 
vice of real value. Increase this cost by 
a factor of, possibly, 10 times, for a 
service of decidedly doubtful value, and 
the customers Will stay away in, droves! 

In any case, the P.M.G.’s Department 
seems to have problem enough coping 
with “audio” facilities, let alone the 
complications of video! 

Item (2)—Laser Beam Television— 
is equally intriguing. I particularly liked 
the bit about ipieroing a tank! Unfor¬ 
tunately, the writer doesn’t specify which 
kind of tank, the military variety, or the 
old thousahd-gallon type we used in 
the country. As far as that goes, it pro¬ 
bably doesn’t matter much. Imagine, for 
example, a country viewer with one of 
these sets in his loungeroom, projecting 
an image on to the wall, behind which 


comperes. 


(2) “Home TV receivers able to direct 
a picture on to a big screen or a wall, 
by use of laser beams. These beams are 
extremely powerful, concentrated shafts 
of light, capable of piercing a tank.” 

(3) “Australia could have FM radio 
within three years before colour TV. 
Frequency Modulation radio would 
mean out-dating of existing radio re¬ 
ceivers.” 

(The bold type is theirs.) 

Well that's a pretty good collection of 
technical ballyhoo. Let us look at each 
in turn: 

1. Video Telephone Programs: My 
first reaction to this—technicalities aside 
— was. “What a fiendish idea!” Imagine, 
if you can, the current radio-telephone 
programs transferred to the visual med¬ 
ium. Oh honors! 

.Fortunately, I don’t think we need 
worry, for 1 cannot imagine how this 
miracle is to come about. It presupposes 
that sometime within the next few yeafs 
all our telephones are to be converted to 


Colour television 


tiiiiiiiiiiiiHiiHiiiiiHiiiiHiiiiiiiriitiiiiiiiiiHiMiiiiiiiitiutiiiiiiiiiiumiiitHiiiiiiiiitiiiiiitiiimiiiiiiiiiiiimiiniHi 


The Postmaster-General, Mr Alan Hulme, has emphasised that the Govern¬ 
ment would make no hasty decision on the introduction of colour television. 
He said he was prompted to make this announcement because he was dis¬ 
turbed by the publicity accorded the many conflicting and contradictory 
statements made by people, including visitors from overseas, with little or 
no knowledge of the Government’s policy on this matter. 

Not even an estimated year for the introduction of colour TV had been 
determined by the Government, nor was this likely in the near future. 

The Minister said that strenuous efforts made at international level to 
limit the number of systems to be used were not successful, with the result 
that there would be three colour systems in operation throughout the wbrld. 
This was regrettable. In these circumstances, the Government had a clear 
responsibility to protect the long-term interests of Australian viewers by not 
rushing into colour TV before the various systems could be properly investigated 
— both technically and from the economic viewpoint. 

Mr Hulme said that he had asked the Australian Broadcasting Control 
Board to continue their investigations into all systems now operating and 
those to begin operating in the future. It was expected that these investigations 
would be completed by the end of 1968, when the Board would make re¬ 
commendations as to the system and technical standards to be used in Australia. 

The Minister added that, when the Government reached a firm decision 
about the introduction of colour TV in Australia, it would give 18 months' 
clear notice so that set manufacturers and station operators would have time 
to prepare. 
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there happens to be one of the home¬ 
stead tanks. 

All goes well until Dave, unfamiliar 
with this new-fangled device, gives the 
brightness control half a turn. Before 
anyone can say “odps” the laser has 
cut a neat 4/3 aspect ratio hole in the 
loungeroom wall and the tank behind 
it, letting the water out of the tank and 
into the loungeroom? 

Seriously, though, I cannot escape the 
impression that the laser is the current 
“in” device, latched on to by non-techni- 
cal writers as a kind of “cure-air* for 
any normally impractical iprocess, and 
this seems to be just another example. 

The idea of large screen television, 
using a local light source which can be 
modulated and deflected, lis almost as old 
as the Nipkow disc—and, so far, about 
as successful. The plain fact is that 
neither modulation nor deflection of a 
light beam, at the speeds required for 
modern TV systems, is a simple process. 
It can be done, but by complex mecha¬ 
nical methods such as mirror drums, or 
equally complex optical systems, like the 
Kerr cell. Neither is tilkely to find a 
place in the home. 

What*s more, the laser does little to 
solve these basic problems but, on the 
other hand, it introduces some new ones 
of its own. It is true that certain methods 
of laser generation, notably those using 
solid state devices, do lend themselves 
to simple modulation techniques but de¬ 
flection remains as hard with the laser 
beam as it does for any other light beam. 

A point which seems to have been 
overlooked is that a laser beam, by its 
very nature, cannot produce “white** 
light. True, if colour television becomes 
universal we might be able to use three 
suitably coloured and synchronised 
beams. But, either way, mono or colour, 
it <is stretching things to assume either 
projection TV or laser display. 

Fundamentally, the present system is 
ideally suited to viewing in relatively 
high ambient light. During the day we 
need only draw the curtains to exclude 
direct sunlight and. at night, we can use 
normal room lighting with only a mar¬ 
ginal downgrading of picture quality. It 
would be a very good projection system 
which could match this performance. 

In any case, we must ask ourselves 
what are the merits of large screen pro¬ 
jection TV in the home? The supposed 
advantage, I imagine, is a larger picture, 
but do we really want this? Or, more 
correctly, could we tolerate it? The 
largest picture tubes currently available 
(25 in) have just about reached the limit 
for lounge-rooms of normal proportions 
if we are not to see more lines than 
picture. Beyond this point the picture 
becomes progressively degraded as the 
size increases for the same viewing 
distance. 

If I had to predict any basic change 
in display techniques, I would point to 
the potential of fiat solid-state electro¬ 
luminescent devices — moving pictures, 
in frames, on the wall! 

Item (3), relative to FM broadcasting, 
must surely have caused some raised 
eyebrows in the trade. I have no intention 
of arguing whether we should have FM 
before colour TV, or vice versa, or even 
hazarding a guess as to when we might 
get either. There has been plenty of 
previous argument and nobody knows 
what will happen at this stage. What is 
worthy of comment is the statement— 


which was deliberately emphasised — 
that FM “ . . . would mean outdaring of 
existing radio receivers.” 

In the first place such a statement 
could throw a scare into the general 
public which could have an adverse 
effect on the radio manufacturing indus¬ 
try, and this it needs at the moment 
as much as the proverbial hole in the 
head. 

Secondly, and more importantly, the 
statement just is not true. There is not 
the slightest suggestion that an FM 
system—if it ever eventuates—would do 
more than supplement the present broad¬ 
casting system for many, many years to 
come. And while ever the present system 
remains existing radio receivers will be 
just as useful as they are at present. 

Even in overseas countries where FM 
has been operating for many years, 
medium-wave AM retains strong support 
and there are millions of transistor and 
car radios to say that it will do the 
same in Australia. So don’t throw away 
that radio set. If it is still going in 1980 
it will undoubtedly still receive the ABC 
News—and parliament! 

THE EDITOR RESUMES . . . 

During the past few months, there has 
been a good deal of reference to the 
potential hazard of special-purpose 
valves containing radioactive substances. 
After considerable argument we were 
forced to the conclusion that radiation 
from the vast majority of such tubes 
would fall into the “completely harm¬ 
less” category; further, that the chances 
of a member of the public coming into 
intimate, long-term contact with a tube 
containing a large amount of radioactive 
material would be very slight. 

One or two readers, including C. McG. 
of North Ryde, N.S.W., point out that 
ex-disposals meters, gauges and switches 
often have luminous paint on figures, 
pointers or levers and that, according 
to his Geiger-counter, the activity is 
several times higher than with household 
luminous clock and watches. 

Maybe, but considering the dbvious 
sensitivity of the Armed Forces to radio¬ 
activity, and the amount of pub¬ 
licity which luminous paint has re¬ 
ceived during recent years, 1 would be 
very surprised if these items posed any¬ 
thing of a hazard — at least in terms 
of our present evaluation of the word. 
A point to remember is that one seldom 
spends any great length of time jammed 
against a meter face, whereas a watch 
is strapped to one’s wrist for the major 
part of every day. 

Arising from this talk of radioactivity, 
a reader raised the question, in our July 
issue, of an incurable skin complaint, 
allegedly suffered after a cut from a 
broken fluorescent tube. This prompted 
a letter from a Queensland reader in 
the following terms: 

“Concerning fluorescent tubes, I was 
aware of the danger involved and have 
always been very careful in handling 
same. I am not sure how I became 
aware of the danger but I fancy that, 
when these lights first became popular, 
some sort of a warning was printed on 
the cardboard container in which they 
were packed. 

“I think that the instruction was to 
the effect that they should be buried 
(unbroken if possible) when their ser¬ 
vice life was ended. Considering how 
many of these tubes are now used, 
it would keep quite a lot of earth- 



Why specify 
PrecisionWindings' 
printed circuits? 


As Australian industry moves into an 
electronic era new applications for 
printed circuits are developed every day 
... and design engineers expect their 
printed circuit suppliers to be versatile 
and flexible. 

Constant research and scientific evolution 
of production techniques at Precision 
Windings’ plant assures first grade manu¬ 
facture; even relatively small quantities 
can be produced economically. 

PW’s photographic process does have 
many advantages. . . definition is crisp 
and clear, negatives are readily available 
for alterations, quality control during 
manufacture is precise. This is why 
more and more industrial organisations 
specify Precision Windings printed cir¬ 
cuits. 

Delivery is prompt and prices most com¬ 
petitive ... and advanced technical 
advice is yours for the asking. Ask for 
a “no obligation” estimate! 



52 Cambro Road, Clayton, Vic. 


Tel. 544 7370 
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TMK MULTITESTER Model 100K with I65mm SCALE 

Model 100K is an outstanding instrument specially designed for 
testing and checking the various electronic circuits. It is an ideal 
tester for use in laboratories, manufacturing plants and service 
shops. The meter movement is precision fabricated and is fully 
shielded against external magnetic fields. Spring-backed jewels are 
employed for shock and vibration-proofing. The meter has a basic 
sensitivity of 7 microamperes full scale to achieve DC sensitivities 
of 100,000 ohms per volt and 10 microamperes for full scale. The AC 
voltage sensitivity is set at 5,000 ohms per volt; the readings can be 
obtained on the linear scales. Resistances up to 100 megohms can be 
measured. A built-in buzzer will be found convenient for quick and 
audible circuit continuity checks. Advantages incorporated are the 
extra long and easy to read scales. 0.5% precision resistors, and a 
distinctive type of range indication on the dial. An important feature 
not to be overlooked is the inclusion of the automatic overload pro¬ 
tection of the meter movement. 

SPECIFICATIONS 

DC Volts : 0-0.5-2.5-10-50-250-500-1,000V at 100k ohms/volt 

AC Volts : 0-3-10-50-250-500-1,000V at 5,000 ohms/volt 

DC Amperes : 0-10-100//A> 0-10-100mA; 0-2.5-10A 
Ohms : Rxl, RxlO, RxlOO, RxlOk, RxlOOk 

(15,150, lk, 150k, 1.5M at centre) 

Decibels : -10 to +49.4dBm in 4 ranges (OdbM = lmW, 600 ohms) 
Output Jack : For audio level measurements; series capacitor built-in; 250V. 
BUZZER : For audible shorting tests 


PRICE: $50.00 PLUS SALES TAX 


TMK MULTITESTER Model 500 
This instrument incorporates high sensitivi¬ 
ties for the voltage ranges — DC 30k ohms/ 
volt and AC 15k ohms/volt. It is designed to 
cover the most widely used voltage (DC-AC), 
current (DC) and OHMs ranges in the elec¬ 
tronic laboratories, assembly plants, mainten¬ 
ance shops and schools. An internal buzzer 
is used for audible circuit (low resistance) 
checking. Audio voltage levels can be deter¬ 
mined with the OUT jack connections. An 
OFF position is provided for shorting the 
meter movemeit during transit. 

SPECIFICATIONS 

DC Volts : 0-0.25-1.0-2.5-10-25-100-250- 

500-1,000V at 30k ohms/ 
volt 

AC Volts : 0-2.5-10-25-100-250-500- 

1,000V at 15k ohms/volt 
Dc Milliamps : 0-0.05-5-50-500mA; 0-12A 
Ohms : 0-60k-6M-60M (350,35k, 

350k at centre) 

Decibels : —20 to -f 56dBm in 5 ranges 
(lmW, 600 ft) 

OUT Jack : For audio level measure¬ 

ments, 0.05/vF blocking 
capacitor 

Buzzer : For audible checks on low- 

resistance circuits 

OFF : Setting when meter is in 

transit 

Batteries : I Type Z, or UM3 (1.5V); 

1 Type W10 (15V) 

Accessory : I pair test loads 
Size : 85x160 x 70mm (3 5-16 x 

6 5-16x2fin.) 

: 675gr. (1.51b. approx.) 


TMK MULTITESTER Model TP-5S 
This multitester is a popular and widely used 
instrument. Its compact and robust con¬ 
struction make it most desirable in labora¬ 
tories, service and maintenance shops and in 
schools. It features high sensitivity 20k 
ohms/volt for DC and 10k ohms/volt for AC. 
Capacitance measurements at 50Hz are pos¬ 
sible. Only a single 1.5 volt battery is used 
for resistance measurements up to 10 meg¬ 
ohms. 

SPECIFICATIONS 

: 0-10-50-250-500-1,000V at 
20k ohms/volt 
:0-10-50-250-500-1,000V at 
10k ohm/volt 
:0-50/#A; 0-5-50-500mA 
:0-10k-100k 1M-10M (62, 

620,6.2k, 62k at centre) 
:0.00005-0.005*F, 0.001- 
0.VF (at AC 250V and 10V 
respectively) 

: — 20 to + 36dBm in 2 ranges 
(lmW, 600ft) 

:2 Type Z, or UM3 (1.5V) 

:1 pair test leads 
:90x 133 x 45mm (3£x5£ 
Xlfin.) 

:420gr. (15oz. approx.) 


DC Volts 

AC Volts 

DC Milliamps 
Ohms 

Capacitance 

Decibels 

Batteries 

Accessory 

Size 

Weight 


TMK MULTITESTER Model TP-10 
Ruggedly constructed instrument designed 
including the most convenient ranges. Up to 
1,000 volts DC and AC at 2k ohms/volt 2 
DC milliamp ranges to 500mA. 

SPECIFICATIONS 


DC Volts 

: 0-10-50-500-1,000V at 2k 
ohms/volt 

AC Volts 

: 0-10-50-500-1,000V at 2k 
ohms/volt 

DC Milliamps 

: 0-5(%A; 0-500mA 

Ohms 

: 0-10k-lM (60,6k at centre) 

Capacitance 

: 0.0005-0.2*F, 0.005 -\pt 
(at AC 50V and 10V respec¬ 
tively) 

Decibels 

: —20 to + 36dBm in 2 ranges 
(lmW, 600 ft) 

Output Jack 

: For audio level measure¬ 
ments, 0.5/t/F blocking 
capacitor 

Battery 

: 1 Type Z, UM3 (1.5V) 

Accessory 

: 1 pair test leads 

Size 

: 90x 128x40mm 
(3^x6x19-16) 

Weight 

: 380gr. (13oz. approx.) 


OTHER MODELS AVAILABLE 


SOLE AUSTRALIAN AGENT: 


Weight 
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SIMON & CO. PTY. LTD. 
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moving equipment busy digging holes 
just to bury the discarded tubes. 

“Most of the people now handling 
fluorescent tubes seem to be com¬ 
pletely unaware of the health hazard 
and treat them like empty coke bottles. 
I have, on occasions, been treated as 
some kind of a nut, by people I have 
tried to warn. 

“I think it is high time that an effort 
was made to find out just how danger¬ 
ous the modern fluorescent tube is. 
Perhaps they never were very danger¬ 
ous! Perhaps the modern tube is less 
dangerous or not dangerous at all. I 
don't know, but I would like to. If 
they are dangerous, they should be 
labelled accordingly.” 

(W.S., Bundaberg, Qld.). 
We reprint the letter, possibly because 
it reflects the thinking and uncertainly 
of other readers on the particular sub¬ 
ject. All such readers should be inter¬ 
ested in an other letter which we 
received about the same time, from a 
qualified medical practitioner. I quote: 
“Dear Sir, 

“Your correspondent in the July 
issue, who was cut by a fluorescent 
tube in 1952, was evidently suffering 
from berylliosis caused by beryllium 
compounds used at the time. This 
caused a chronic type of inflamma¬ 
tion, the only treatment being surgical 
removal of the tissues containing the 
beryllium—if possible. 

“On account of the damage of this 
unpleasant disease, beryllium com¬ 
pounds have long since been avoided 
in fluorescent tubes.” 

This diagnosis was fully supported by 
an acquaintance who had been con¬ 
nected commercially with the marketing 
of fluorescent tubes, but who was not 
free to act as any kind of an official 
spokesman. 

He confirmed that the earliest fluores¬ 
cent tubes contained beryllium, more or 
less of necessity, and that the manufac¬ 
turers had to take elaborate precautions 
to protect their employees from contact 
with it. The problem was a chemical 
one, having nothing to do with radio¬ 
activity. 

He went on to point out that beryllium 
compounds have not been used in fluor¬ 
escent tubes, to his knowledge, for at 
least 15 and more likely 20 years and 
that present-day tubes do not present any 
particular hazard. The care that one nor-1 
mally takes not to get cut, when dispos- i 
ing of unwanted glass, is appropriate and 
sufficient for modern fluorescent tubes. 

Finally, on this subject of hazards, a 
letter from a Western Australian reader 
draws our attention to an article in 
“Time” magazine about X-rays in the 
living-room, emanating from television 
receivers. It refers in particular to a 
line of G.E. colour receivers which were 
recalled for modification, allegedly be¬ 
cause misalignment of certain shielding 
around a high-voltage tube was allowing 
the egress of X-rays underneath the 
receiver. 

The report is not new and the par¬ 
ticular circumstance was referred to in 
this journal some time ago, when the 
subject of X-ray emission from TV 
receivers was under discussion. It was 
a particular and isolated incident, how¬ 
ever, which does not prove any kind 
of a general case. Repeated observations 
have shown that X-ray emission from 
domestic black and white receivers is 
quite negligible, almost as a matter of 


course, and that routine manufacturing 
procedures take care of colour receivers, 
with their somewhat higher operating 
voltages. There are certainly no grounds 
for a wholesale “scare.” 

As a complete change from radio¬ 
activity, chemicals and X-rays, here’s a 
letter whicth will interest the motoring 
fraternity—and isn’t this everyone? 

IGNITION WIRING 

Dear Sir, 

“In the June issue, I was interested 
to read of the article on ‘Changeover 
to 30KHz Channel Separation by 
1969.’ One thing in the article struck 
me as being a little off course. 

“I refer to your mention of the 
anti-interference cable that is now 
being installed on modern vehicles 
to stop radiation from the ignition 
circuit interfering with television and 
radio reception. You go on to say 
and I quote: ‘In fact, many keen 
motorists have (been known to remove 
the high-resistance cable and replace 
it with the low-resistance type, since 
they imagine they get better perform¬ 
ance thereby.’ 

“I would like to state that the main 
reason they remove it is because of 
its unreliability as a conductor, com¬ 
pared with the solid core (i.e., copper) 
type. As you are doubtless aware, the 
conductor of the high-resistance type 
is only powdered carbon and this type 
of cable has to be treated with a 
lot of respect. If not, the circuit is 
broken or goes high and the next 
thing the driver knows is that the 
motor is missing on quite a few 
cylinders. 

“As the cable can only be bought 
in complete sets, and as replacement 
can be quite costly, he obviously buys 
the cheaper cable that has been used 
on vehicles ever since they were 
invented, fully aware that he can 
thereafter forget about that aspect of 
the ignition circuit. In any case, for 
a few cents extra, he can put in a 


suppressor and get the same effect 
as far as interference is concerned. 

“The writer has been in the motor 
game for many years now and I have 
no hesitation in recommending that 
the resistance-type cable be replaced. 

“I trust that you will also appreciate 
the fact that even the best suppressors 
can go high in value and I have 
known a few, including the one in¬ 
stalled in my own car, to go high. 
But, if it does, it is only the work 
of a few moments to take it out of 
the line and go on one’s way. 

“I am also of the belief that, at 
one stage, aircraft motors had sup¬ 
pressors installed in the plug leads, 
not just for the suppression of radio 
interference, but to help prolong the 
life of the plugs. Radio suppression 
was taken care of by proper shielding 
of all plug leads—the same procedure 
as I noted on an Army personnel 
carrier. 

“I would like to hear what other 
readers may have to say on this 
subject.” 

(J.B., Mt. Gambier, S.A.) 

This letter started an argument in our 
office. The writer of the original article, 
Harry Tyrer, claimed that he had given 
unreliability as the reason why many 
people discarded resistive ignition leads, 
but that the emphasis had been changed 
by the sub-editor. In fact, both motives 
could well have been included, because 
they had both been stated to us on more 
than one occasion. 

One thing seems certain, however, 
namely that all vehicles should be fitted 
with some means of suppressing igni¬ 
tion interference. At this present stage, 
nearly ell vehicles are suspect as noise 
producers, most are guilty in some 
degree and a few are really atrocious. 
On two occasions recently, surrounded 
by “normal” vehicles at the traffic lights, 

I have been jolted by a burst of inter¬ 
ference, sufficient to cut into a local 
broadcast station. The offenders: 
“sports” cars with mon-metallic bodies! c 


C0SM1CAR LENSES 

FOR CLOSED CIRCUIT TELE¬ 
VISION AND 16mm CAMERAS 

• 'C MOUNT • FOCUSING & IRIS 
• TOP JAPANESE QUALITY 

Tax included 

WIDE ANGLE fl.9 12.5mm . $50.77 

WIDE ANGLE H.4 12.5mm. $70.04 

NORMAL ANGLE fl.9 25mm . $24.36 

NORMAL ANGLE #1.4 25mm . $37.08 

LONG FOCUS fl.9 50mm . $38.59 

LONG FOCUS fl.9 75mm . $35.48 

TELEPHOTO f2.8 135mm . $64.72 

ZOOM f2.8 20-55mm . $119.63 

ZOOM 11.5 22-90mm . $232.71 

ZOOM 61.5 -22-90mm ALSO AVAILABLE AS A 
MOTORIZED 4 REMOTE CONTROLLED MODEL 

• Trade enquiries • Tax free quotes • Send for brochure 
showing full specifications 

R. H. WAGNER & SONS PTY. LTD. 

43 ELIZABETH STREET. MELBOURNE. 62-3114 
VIC. 3000 
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KEW-66 

$18.50 plus TAX 121 p.c. 

The KEW-33 is a modern, dependable 
multilester designed for qyick, accurate 
testing — the ideal low-cost VOM for any 
radio-TV serviceman, experimenter, tech¬ 
nician, etc. 

It provides wide voltage, current, resist¬ 
ance and dB ranges clearly visible on a 
large meter with 2-color calibrations. 
Sensitivity is 20,000 ohms per volt DC 
and 10,000 ohms per volt AC and 1 p.c. 
precision resistor components. 


INSTRUMENTS 


KEW 66 & KEW 33 WITH 
AUTOMATIC OVERLOAD PROTECTION 


DC 1 V/2.5V/5V/ I0V/25V/50V/ 100V 

VOLTAGE 250V/500V/ 1,000V) 

(20,00012/V) 

AC 1 V/2.5V/5 V/ 10V/25V/50V/ 100V 

VOLTAGE 

250V/500V/1,000V (2,000V U/\) 
DC CURRENT 

50yaA/2.5mA/25mA/500mA 

RESISTANCE 

0- 5KQ/50KQ/500K12. / 5MD 
(M idscale Approx.5012/500O/5KO/50KA2) 
DECIBELS 

—20 + 22db on 10V AC Range 
METER SENSITIVITY 35/xA 

ACCURACY DC 3% of full scale 

AC 3% of full scale 
(5V RANGE UP) 5% of full scale 
(IV, 2.5V RANGE) 
Resistance 3% of scale length 

BATTERY 
UM—3(1.5V)x2 battery or equivalent 
DIMENSIONS 185mm x 100mm x 44m 
7 9/ 32 x 4X = 47/64 


The KEW-66 is a dependable multitester 
with an advanced circuitry for accurate 
testing and servicing for appliances, radio, 
hi-fi equipment, television and electronic 
instruments. 

Sensitivity is 20,000 ohms per volt, AC 
and DC with a meter sensitivity of 35 
microamperes. 


DC VOLTAGE 

0 — 10/50/250/500/1000 V (20KC2/V) 
AC VOLTAGE 

0-10/50/250/500/1000 V (I0K12V) 
DC CURRENT 0-5012A/ 10mA/250mA 
RESISTANCE 0-20K/200K/2M12 

(Midscale Approx. 48012/4.8K/48K12) 
DECIBELS From —20 to +22 

METER SENSITIVITY 35 M A 

ACCURACY DC 3% of full scale 

AC 3% of full scale 
Resistance 3% of scale length 

BATTERY 

UM—3(1.5V)x 2 battery or equivalent 
DIMENSIONS 166x 41 X 70mm 

6/17/32x 1 39/64 X 2iin.) 


KEW-33 

$14.50 plus tax 


f 
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VACUUM TUBE VOLT METER 


K-116 

$49.00 plus Tax 

Dimensions: 190x122x90 m/m 

(7i x 4 51/64X 3 35/64in) 
Weight: 1.8 Kg (4.0 lbs) 

Complete with Test Leads (3-piece/set) 
and Operation Manual 


Measuring ranges 
DC Voltage (in 7 ranges) 

0—1.5/5/15/50/150/500/1500V full scale 
(15KV to 30KV, using High Voltage 
Probe Kyoritsu Models K-150 or K-151) 
AC Voltage (in 7 ranges) 

Sine Wave 0-1.5/5/15/50/150/500/ 
1500V RMS full scale 
Peak-to-peak 0/4/14/40/140/400/1400/ 
40000V p-p 

Resistance (in 7 ranges) 

0-1/10/100/1 000K12 
0-10/100/1000M12 
Decibels —20 to +65 db 
(0 dB^lmW in 60012 line) 

Input resistance: 

DCV 11M12 (1M12 in Probe) 
Accuracy: DC ±3%, 

AC±5% full scale 
Resistance ±3 % scale length 
AF/RF Response: 

±3% between 50 cps-500 Kc 
(at terminals) ±5% between 30 cps-1.5Mc 
±10% between 15 cps-10 Me 
Meter sensitivity: 0-200 /uA-DC 
Tube Complement: 

6AL5/EAA91, 12AU7/ECC82 
Power Supply: 

117V or 220V AC 50/60 cps 
(other voltages available) 


SWR METER 
K-109 


$17.00 plus Tax 

SW Ratio: 1 : 1 to 1 : 10 
Accuracy: balance within ±3% scale 
length 

Impedance: 52/75 12 

Frequency Range: 1.5 — 60 Me; Error in 
Bridge Balance: below ±3% scale length 
Meter sensitivity: 0 —IOO/aA DC 
Dimensions: 80x185x61 m/m 

(3 5/32x7 9/32x2 13/32in.) 


ASTRONIC IMPORTS 


A DIVISION OF ELECTRONIC INDUSTRIES LTD . 


MELBOURNE 

48-91911 


SYDNEY 

31-6721 


ADELAIDE 

23-4022 


BRISBANE 

2-0271 


PERTH 

28-3111 


HOBART 

2-2711 
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A READER BUILT IT! 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 




SAFETY CUT-OUT SWITCH FOR MOTOR CYCLES 


“Here is a design that may prove of 
interest to some of the readers of 
'Electronics Australia.* It is essentially a 
safety device for motor cycles and other 
small engine-driven vehicles. This may 
be useful to those who own their own 
bikes or are considering building a mini¬ 
bike (in which the danger of tipping is 
greater). 

“If a motor-bike turns over (in kan 
accident or a sharp turn), the rider is 
exposed to a great deal of danger from 
the cylinder, or cylinders on the engine 
bursting or having their heads blown off. 
Added to this is the danger of spilt 
petrol igniting off sparks from torn ex¬ 
haust pipes or burst cylinders, not to 
mention the hazard of fast moving chains 
and cogs. Most of this danger can be 
eliminated by turning the engine off in 
a crash, but this is hard to do in the 
split second between impact and separa¬ 
tion of rider and machine. 

“This device is useful in these cir¬ 
cumstances, is cheap and tfasy to make 
and needs little maintenance. It consists 
of a piece of bent plastic or glass tubing 
in which a globule of mercury is free 
to move. Should the bike tilt too far, the 
mercury shorts the ignition coil to earth, 
stopping the engine almost instantly. The 
engine can be started again in the nor¬ 
mal manner with the machine returned 
to the upright position. The unit is 
mounted on a suitable bokard (Jin mas¬ 
onite, etc.), wrapped in foam rubber and 
placed in a wooden or metal box 


TRANSISTOR MOUNTING 

“I have found that when experiment¬ 
ing with transistors it is a good idea 
to mount the transistor on a small piece 
of printed circuit or matrix board, as 
shown. This prevents the leads from 
breaking close to the transistor. The 
connecting leads may break, but 
these can easily be replaced. The board 
conducts most of the heat from the 
soldering iron, protecting the transistor 
from excessive heat/* 

(From Mr Lindsey Timbs, 259 Bar¬ 
nard Street, Bendigo, Vic., 3550). 


mounted vertically across the frame 
parallel to the handlebars and away from 
the engine. 

“The piece of tube used can be an 
old ball-pen case, bent by immersion in 
almost boiling water, or a piece of glass 
tubing, bent with a gas flame. Metal 
tubing should not be used, as the mercury 
will Form an amalgam with it and be 
rendered useless. The tube (at least 5in 


MOUNTING BOARD 


long), should be bent evenly. The angle 
included at the bend is chosen to suit 
the application. If the angle is too large, 
the bike will stop when rounding a cor¬ 
ner; if too small, the engine may not 
cut out if the bike tips on a hill. The 
correct angle will lie somewhere be¬ 
tween 20 and 110 degrees.’’ 

(From Mr Lindsey Ford, 33 Burroughs 
Road, Ralwyn, Vic., 3103). 


EARTHING LUG (IN SOME 
CASES WHERE COIL IS / 
NOT EARTHED GOES TO 
SECOND COIL LEAD) f 




O # 





CONNECTING LEADS 
_ 


TRANSISTOR 
OOOOO 


E> 


LIGHT TRIGGERED FLASH UNIT 

“From a circuit published in ‘Camera 
Magazine,' January, 1967, I made up a 
slave unit with some modifications. After 
trying several guns, I found it necessary 
tso change the polarity of the flash 
nipple, so a changeover switch was 
added. The circuit shown will fire an 
electronic flash gun or B/C gun by means 
of the flash from the gun on the camera 
with no interconnecting wires. It is most 
effective using a B/C gun on the camera 
and electronic on the slave, although 
two electronic guns work quite well. 

“The SCR (thyristor) used must have 
a voltage rating higher than the trigger 
voltage of the flash gun, but the current 
rating need not be great. The ones I 
have used were 50V 3A and 100V 5A, 
and both have been satisfactory. Due to 
the capacitor, the slave will not fire ex¬ 
cept by rapid increases of light and 



works well in high ambient light. The 
polarity changeover switch for the flash 
nipple is necessary as guns may have the 
connecting cable of either polarity. A 
battery switch is not needed as the cur¬ 
rent drain is extremely low if the unit 
is stored in the dark when not in use.” 
(From Mr A. R. Coates, 36 Laurence 
Avenue, Edwardstown, S.A.). B 


ILtCTRONICS Australia, October, 1967 


87 






















































“M” SERIES 

AUSTRALIA'S LEADER IN MODERN PRECISION SOLDERING TOOLS 


sutcno as 

Good 

Design 


INOUSISIAt 
D» SIGN COUNCll 



LONG LIFE TOOLS, TESTED AND PROVED IN 
WORLD-WIDE SERVICE. 

Adcola "M" Series soldering tools are long-life 
precision-made tools, the result of 20 years’ 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 

They are standard equipment in all Australian 
Armed Services, Space Tracking establishments, 
P.M.G.’s Department, major computer firms and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tests on soldering equipment. 

GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 

DESIGNED FOR ACCURATE SOLDERING 

The lightness and balance of the "M" Series 
tool; tne flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow¬ 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldoring. 

INSTANT CONTROLLED HEAT 

A constant heat tool operating at the correct 
soldering temperature ensures the swiftest and 
most efficient soldering. Poor quality soldered 
joints caused by too high or too low a solderinq 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will operate continuously without risk of .over¬ 
heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are NOT required. 

EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace¬ 
ment and to allow quick fitting of special- 
purpose tips. 

SAFETY FIRST 

Safety was a primary consideration in the design 
of the ”M" Series, which embodies a fully 
insulated element and a double-earthed helical 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 

NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 

All models are available for 230-250V, 200- 
220V, 100-120V, 50-55V, 32V, 24V, 12V and 
6V. 


ADCOLA PRODUCTS PTY. LIMITED 


12 CHURCHILL STREET, MONT ALBERT, 
MELBOURNE, E10, VICTORIA, 88-4351 


N.S.W. DISTRIBUTOR: H. ROWE & CO. PTY. LTD.. 512 PUNCHBOWL RD , LAKEMBA TEL. 750-0333. 
S.A. DISTRIBUTOR: F. R. MAYFIELD PTY. LTD.. 11 HALIFAX ST., ADELAIDE. Tel. 8-4131. 

QLD. AGENT: T. H. MARTIN PTY. LTD.. 56-74 EDWARD ST.. BRISBANE. TEL. 2-0555 

W.A. AGENT: EVERETT AGENCY PTY. LTD.. 17 NORTHWOOD STREET, WEST LEEDERVILLE. 6007 TEL. 8 4137. 


N.S.W. : GEORGE BROWN A CO. PTY,. LTD., 29-5877; BROADWAY 
ELECTRONICS PTY. LTD.. 211-4224: ELECTRONIC PARTS PTY. 
LTD., 56-0425; GENERAL ACCESSORIES PTY. LTD., 73-0211; 
GEORGE KENT (AUSTRALIA) PTY. LTD.. 67-0361: MARTIN DE 
LAUNAY PTY. LTD., 29-5834; NEWCASTLE. B4741; WAGGA. 
4644; WOLLONGONG. B6020; LAWRENCE & HANSON ELECTRICAL 
PTY. LTD., 69-4041; NEWCASTLE, 61-5573; WAGGA, 4224; PAUL S 
(MERCHANTS) PTY. LTD., 61-6392; RADIO DESPATCH SERVICE, 
61-1876; REG ROSE A CO. PTY, LTD., 29-1851; W. G. WATSON & 
CO. PTY. LTD.. 29-5631; NEWCASTLE, 61-4931 
VIC.: A.E.l. PTY. LTD., 34-0471: ELECTRONIC DEVELOPMENTS PTY. 
LTD, 63-3596: GENERAL ACCESSORIES PTY. LTD., 69-0300; 
HOMECRAFTS PTY. LTD., 32-3711; J. H. MAGRATH CO., 32-3731 
RADIO PARTS PTY.. LTD., 30-1251, 211-5921: WARBURTON FRANKI 
(MELB.) PTY. LTD., 69-0151; R. M. LANGFORD CO. PTY. LTD., 
42-5633. 

QLD.: BATTEN S ELECTRICAL PTY. LTD., 5-3936; SOUTHPORT, 2-1685; 
CHANDLERS PTY. LTD., 31-0341; JAMES CROKIR & SONS. 


MACKAY; A. E. HARROLD PTY. LTD., 31-3081; LAWRENCE A 
HANSEN ELECTRICAL (QUEENSLAND) LTD.. 2-1151; CAIRNS. 
3739; TOOWOOMBA. T VILLE; GENERAL ACCESSORIES PTY. LTD.. 
2-3093; B. MARTIN PTY. LTD.. CAIRNS, INNISFAIL: C. A. 
PEARCE A CO. PTY. LTD.. 2-3201; TRACKSON BROTHERS PTY. 
LTD., 2-2804; WYPER BROTHERS LTD., 5-3219, BUNDABERG; 
WARBURTON FRANKI (BRISBANE) PTY. LTD. 51-5121. 

S.A.: GENERAL ACCESSORIES PTY. LTD., 23-4022, GERARD A GOOD- 
HAM LTD., 23-2222. PHILIPS ELECTRICAL PTY. LTD. 4-5021. 

TAS.: CHARLES DAVIS (WHOLESALE) PTY. LTD.. HOBART, 3-3121: 
W. A G. GENDERS PTY. LTD, LAUN., 2-2231; HOMECRAFTS- 
TASMANIA, HOBART, 2-2711: LAWRENCE A HANSON ELECTRICAL 
PTY. LTD., HOBART. 2-7464; LAUN., 2-2683. 

W.A.: ATKINS (W.A.) LTD., 21-0101; GENERAL ACCESSORIES PTY. 

LTD., 21-2501; CARLYLE A CO. (1959) PTY. LTD., 21-9331. 

N.T.: LAWRENCE A HANSON ELECTRICAL (N.T.) PTY, LTD., 

DARWIN, 3732. 
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The Answer Man, this month, is faced with two quite unre¬ 
lated questions: one to do with phase relationships in audio 
amplifiers, a second to do with VHF mobile radio systems. 


Is it possible to work out from the 
circuit of an audio amplifier the polar¬ 
ity of feedback connections, whether 
positive or negative? In particular, 
is it possible to forecast the polarity of 
feedback around transformers rather 
than having to rely on trial and error 
after an amplifier is finished? 

Working out signal polarities over a 
number of resistance-capacitance coupled 
audio stages is not particularly difficult. 
Looking at the circuit, the starting point 
is to assume a certain polarity for the 
input signal at a particular instant. Thus, 
one may put a sign at the input 

grid or base indicating that, at the par¬ 
ticular instant, a positive-going signal is 
assumed to be present at that particular 
valve grid or transistor base. 

From a knowledge of phase relation¬ 
ships in a valve or transistor amplifier, 
one can then put a “—” sign against 
the plate or collector and a “+” sign 
against the cathode or emitter. This 
comes about because, relative to a grid 
or base input signal, any resultant volt¬ 
age developed at the plate or collector 
is out of phase, and at the cathode or 
emitter is in phase. If the cathode or 
emitter is grounded or heavily bypassed, 
the signal voltage developed will be zero 
or extremely small but there is no harm 
in adding a sign to indicate what the 
signal voltage polarity would be if it 
could be developed at that point. 

If the plate or collector is capacitively 
coupled to a following grid or base, this 
latter would take the same negative sign 
as already allotted for the plate or col¬ 
lector. 

If fed from the cathode or emitter 
the following grid or base would take the 
sign of the cathode or emitter—in this 
case I 

Assuming that the grid or base of the 
second stage has a negative sign, how¬ 
ever, the plate or collector would be 
“4-” and the cathode or emitter "—”, 
In other words, the polarities around the 
second stage would be opposite to those 
around the first stage. 

By following this procedure, one can 
go right through a resistancencoupled 
amplifier, single-ended or push-pull and 
mark in a complete set of polarities. 

Probably the simplest of all feedback 
loops is that produced by omitting the 
bypass across a cathode or emitter re* 
sistor. This allows signal current from 


the output circuit of the stage to flow 
through a path which is common to the 
input circuit, the relative polarities being 
such that the feedback is negative. 

Other feedback loops involve the in¬ 
troduction of a deliberate signal path 
from a selected point in the amplifier 
back to an earlier point. Such a path 
usually involves a resistor to limit the 
order of the feedback voltage or current 
and possibly a capacitor to isolate the 
two circuits involved in terms of the DC 
potentials which may be present. 

And here is where the “-f” and “—” 
marks come in. If the signal fed back 
is effectively applied to a grid or base, 
and is derived from a later point in the 
amplifier having an opposite polarity 
sign, then the feedback will be negative. 
Taking the original example, if a nega¬ 
tive-going signal is fed back to the posi¬ 
tive-going input grid or base, the feed¬ 
back signal will oppose the input signal 
and will effectively decrease the gain of 
the system. 

Conversely, if the feedback signal is 
derived from a point in the amplifier 
such that it was in phase with the grid 
or base signal of an earlier stage, the 
feedback would be positive. 

When feedback is taken to the cathode 
or emitter of a preceding stage, the re¬ 
lationships are altered. In this case, a 
feedback signal which is in phase with 
that at an earlier cathode or emitter pro¬ 
duces negative feedback, because an in- 



The competition said “100 TV 
sets to be won" —- and I won . 
(“TV Times") 


phase signal at the cathode or emitter 
is equivalent to an out-of-phase signal 
at the grid or base. 

This same kind of analysis could be 
extended to include interstage and out¬ 
put transformers if it were known that 
all windings had been put on in the 
same direction and if the start and finish 
of all windings were so marked. It might 
then be possible to add “S” and “F” to 
each winding on the circuit diagram and 
to continue the system of and ” 
signs on the basis that the “starts” on 
a transformer all have the same polarity, 
and likewise the “finishes.” 

In practice, only a few transformers 
carry start and finish notations. Most 
of the better class of interstage and out¬ 
put transformers involve sectionalised 
and tapped windings and the emphasis in 
the leads and colour codes is on the 
function and impedance levels of the 
various connections, rather than their 
relative polarities. More often than not, 
the start and finish information does not 
appear on the coding sheets and the 
user is left with a trial-and-error propo¬ 
sition. 

Using specific types of transformer in 
specific circuit configurations, we are 
sometimes able to nominate the colour 
coded connections which give the right 
phasing for negative feedback, but sel¬ 
dom without the provision that for other 
transformers, you get the amplifier go¬ 
ing first and put in the feedback loop 
later! 

Thinking over your question, it does 
raise the query in our minds as to 
whether or not it would be practical to 
encourage wider use of “start” and 
“finish” nomenclature. 

Perhaps, to round this off, we should 
make two other points about feedback 
loops. 

One is that the foregoing discussion 
has assumed the normal situation which 
applies over the ordinary range of audio 
frequencies. In fact, at very low and 
very high audio frequencies, capacitive 
and inductive components in a circuit 
cause the signal phase to rotate from 
the simple “plus” and “minus” relation¬ 
ships set out. In fact, the combination 
of a number of such phase rotations 
can readily change a “plus” in an amp¬ 
lifier to a “minus” meaning that, at 
extreme frequencies, what looks like a 
negative feedback path can actually be¬ 
come a positive feedback path. This is 
why amplifiers involving negative feed¬ 
back loops can become unstable at very 
low or very high frequencies, if precau¬ 
tions are not taken in the design. 

The other point is that applying feed- 
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MAG RATH'S 


'PieevtiVK SOLDERING IRONS 


IDEAL FOR PRINTED CIRCUITS 
TRANSISTOR AND OTHER VERY 
SMALL COMPONENTS 


Precision designers have met all the foregoing 
requirements in an iron which is only 6 yi inches 
long and weighing less than 1 ounce. The 
element is produced for all 6 and 12 volts and 
is situated within the lower part of the shaft 
where it is enveloped by the skirt of the bit. 

This provides efficient heat transfer and thus 
obviates the need for excessive element tempera- 
tures. Reliability is ensured by completely 
sealing the element to prevent oxidization, and 
by use of a special shock absorber which pro¬ 
tects the element during every day use in 
factory or workshop. 

REPLACEMENT ELEMENT $1.85 



REPLACEMENT BITS 
55 c«nh EACH 


3/32” 
No. 3 5/32” 
No. 4 3/16” 


4 


$*+.15 


MODEL 

VOLTAGI 

WATTAGE 

STANDARD 

•IT 

ALTERNATIVE 

BIT 

PRICE 

B6 

6-7 

12 

4 

2 or 3 

$4.15 

B12 

12-13 

12 

4 

2 or 3 

$4.15 


PRICES EXEMPT SALES TAX — POST FREE! 


/? / For all types of 

L^oilmadter hand-made coils 

This hand-operated, coil-winding machine will pro- A 

duce self-supporting universal and honeycomb coils, r| Jr AP* 

also solenoid, single-layer, etc. Three cams, Win, J 1 

3/16in and Win throw are included with each. T " w ww 

Using these in various combinations with four Inchidinc Sales 

gears supplied and using different sizes of wire Tax and post- 

from No. 22 to No. 40, many types and sizes age, anywhere 

of coils can be made. In Australia. 

CHASSIS Punch Kits 

Comprises — Wooden Carrying 
■■Am ■ Case . . . Reamer . . . Tommy 

■ Bar ... 1 l/8in Die . . . plus 

■ wMR mm 5 combination Die-Cutters to 

suit 5/8in, iin, 7/8in, lin, 
l i/8in standard valve sockets. 

SETS $ 7.00 

W A m Ti^U _1 

V Mrvl - lALn m 

control project 

Further detail*—Page 43* March *66 “El 

Using this easily constructed, low-cost 
unit the speed of a “universal’* or 
commutator-type AC motor may be 
adjusted over a wide range while still 
maintaining fairly constant torque. 
Ideal for controlling speed of elec¬ 
tric drills, saws, food mixers, projec¬ 
tors, etc. 

oTor speea 

kit 

JSCTRONICS AUSTRALIA'* 

$21.75 

COMPLETE AND 
POST FREE 

Anywhere in Australia and 
territories. 

Hand Operated Nibbling Tool 

“Adel” cuts round, square or irregular holes and shapes to any 
size over 7/16in and notches and trims undersized holes to fit 
points. Capacity — Steel to 18-gauge. Aluminium or Copper to 
16-gauge, punching Bakelite. Plastics, etc. 

^ 7• IS 0 Replacement Cutting Punch. $3 # 7 5 

POST FREE! Anywhere in Auttra/ia and territories 

STENTORIAN SPEAKERS 

Model H.F. 1016 STENTORIAN 

lOin R.M. Unit and 16,000 gauss magnet. Universal impedance 
speech coil at 3, 7.S and 15 ohms. Capacity 10 watts. Frequency 
response 30 c.p.s. to 15,000 c.p.s. Bass resonance 35 c.p.s. $21.00 
(including sales tax). 

Model H.F. 1012 STENTORIAN 

lOin Unit 12.000 gauss magnet. Universal impedance speech coll at 

3, 7.5 and 15 ohms. Capacity 10 watts. Frequency response 30 
c.p.s. to 14,000 c.p.s. Bass resonance, 35 c.p.s. $14.00 (including Sales 
Tax). 

Model T.10 STENTORIAN TWEETER 

Speech coil is aluminium wire wound on an aluminium former rigidly 
fixed to an aluminium diaphragm. Giving high standard of repro¬ 
duction when used with Stentorian H.F.1012 and H.F.1016 speakers. 
Speech coil impedance: 15 ohms. Response: 200/15,000 c.p.s. Flux 
density: 14,000 gauss. Capacity: 5 watts. $16.00 (including Sales Tax). 

CROSSOVER NETWORK 

W/B Crossover is of the filter type and Is fitted to all the Duplex 
Loudspeakers. It is available for use separately, the 3,000 c/s type 
is half section series connected having an attenuation of 12 dB per 
octave. C.X. 3000. $6.50 (including Sales Tax). 

POST FREE Anywhere in Australia. 

Panbrake Ben 

Invaluable for design prototypes, 

FOLDS Angles from 175 deg. to 85 deg. 
18in long. FORMS Pans (chassis) from 

Win x -Vein to 16Win. Maximum depth 
of pan—1 Win. MAKES Channels from 
Win upward by 18in long, Z section, decor¬ 
ative trims, etc. 

tcfi Mom 

model shops and hobb] 

CAPACITY: Alumini 
steel to 21-gauge. W 
by cams—multiple si 
14 pan sizes from 3, 
SIZE: 20in x 4in x 
Mounts with 4-5 1/1 

fi ting ME 

rists in every field whei 

urn to 13-gauge. Mild 
in bed plate adjustable 
ots permit a range of 
/8in to approx. 16Win 
4in. WEIGHT: 171b. 

6 bolts. 

TAL FOLDER 

re light sheet metal is used. 

POSTAGE EXTRA. 

Within Victoria $1.25 

Within N.S.W., Tas. and S.A. $1.80 

Elsewhere in Aust. $2.60 

O CL© PLUS 12W% 

*9 1 M e mP SALES TAX 

"SCOPE" the FASTEST HEATING IRON MONEY CAN BUY! 

JfOW OE £ UX f* Complete with pouch pack. MINtSCOPE. Light, only 1 fox. FIVE VIBROSCOPE. Protects your property. Etch 

hl., uD S ,im. rr ' ° nlV 6 second5 INI « T *« * im *- ,d *» l ,or h % d « *ny metal, ferrou, or non-ferrou* or .nn.alcd, 

- - _ dull or polished. Produces deep peneration 

!2 r tS iSo^St!!™* WOrk ot lrons reC, ffi8 1 POST FREE an * where Australia. | ’ 

Matching "Scope" 3.3V transformer designed for these "Scope" products $6.58 

J. H. MAGRATH & CO. R T Y. LTD. 

■208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 
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back voltages to particular points in a 
circuit can modify the effective imped¬ 
ance of that point or some related 
point as "seen” by a previous signal 
input source. This, in itself, is a fairly 
involved subject, but it is an effect 
which has to be kept in mind. 

★ ★ ★ 

I read your recent article on VHF 
mobile radio systems and this set me 
wondering. As bandwidths are made 
narrower, surely the stage must be 
reached when AM will be a better pro¬ 
position than FM? In fact, ordinary 
AM equipment should meet narrower 
band specifications as a matter of 
course, provided voice frequencies are 
restricted. And what about single side¬ 
band? Surely, something that has been 
so successful at lower frequencies should 
be capable of application at VHF? 

The question of FM versus AM for 
VHF mobile radio systems is one on 
which it is possible to start plenty of 
arguments; it is possible to find cham¬ 
pions for both rides, equally convinced 
that they are right. One of the rele¬ 
vant factors is the amount of power 
which can be fed to the aerial in a 
vehicle with the respective systems, 
assuming certain limits in the way of 
current drain or available RF output 
devices. Another is the reaction of the 
different types of equipment to different 
types of noise interference—whether of 
a continuous nature or pulsed. Certain 
it is that, as permissible bandwidth is 
narrowed, so is the inherent advantage 
of FM and, with the newly introduced 
standards, whatever margin there is, is 
quite small'. 

In Britain, new channel allocations 
for VHF mobile systems are on the 
basis of 12.5KHz spacing, which is even 
more restrictive than the new 15KHz 
spacing in Australia. This has caused 
a lot of argument about the relative 
merits of FM and AM, even to the 
noint where a case was being made for 
the industry to drop FM altogether, 
both on technical and commercial 
grounds. In fact, this has not happen¬ 
ed. Quite apart from those who sup¬ 
ported FM on the grounds of its per¬ 
formance or potential, there was the 
important consideration that British 
industry should retain an FM facility 
for the sake of the export market. 

The point about AM equipment con¬ 
forming automatically to the narrower 
spacing does not hold up, as will be 
evident from the Australian P.M.G. De¬ 
partments pronouncement on current 
equipment which fails to meet their new 
specifications. 

While an AM transmitter should 
radiate only the carrier, plus sidebands 
related directly to the modulating fre¬ 
quencies. practical equipments are 
likely to radiate additional “spurious” 
signals in the way of sub-multiples, har¬ 
monics, parasitics, etc. These become 
more of a liability as an increasing 
number of users are packed into the 
available spectrum space and, accord¬ 
ingly, new Specifications set down re¬ 
quirements for bandwidth and purity 
of emission which, by and large, 
existing AM transmitters fail to meet. 

On the receiving side, the tighter 
packing of services makes it necessary 
for receivers to have a better selectivity 
curve and less • obvious spurious re¬ 
sponses for more complete rejection of 
Signals frdm dther services. Involved 
here is not only the matter of utility 
but also the minimisation of arguments 


and complaints about interference from 
other people’s “faulty” transmitters and 
such like. Significantly, the Australian 
P.M.G. is making it a basic requirement 
that all base stations shall conform to 
the new specifications by the due date. 
They are showing some leniency to the 
mobile equipments, partly for economic 
reasons, but also because interference 
problems into or from mobile units are 
likely to be of a transitory nature. 

As far as SSB is concerned, this also 
has been looked at quite closely in Bri¬ 
tain as a system which could possibly 
take over from both FM and AM. It 
has been rejected as impractical at “the 
present state of the art” for a number 
of reasons. We paraphrase a recent 
report: 

(1) A frequency stability of the order 
of 1 part in 10 million, or better, would 
be necessary and* this cannot be guar¬ 
anteed within the practical and econo¬ 
mic limitations of commercial VHF 
mobile radio equipment. 

(2) Within the same limitations, there 
would be the greatest' difficulty in sup¬ 
pressing the unwanted sideband to the 
degree which it would be reasonable to 
expect that regulations might require. 

(3) A mobile radio system requires a 
highly effective and fast-acting automa¬ 
tic gain control system. This is not pos¬ 
sible at present, without a carrier to 
provide a reference to rapidly changing 
field strength as the vehicle moves. 

★ ★ ★ 

In a recent record review, one of the 
discs was rated as “excellent” In terms 
of quality. I bought the record and found 
it to be fuzzy and shrill. Would it not 
be prudent for your reviewers to be 
sure that they heard run-of-the-mill pres¬ 
sings, not those hand-picked for quality? 

As far as we know, all of the records 
we review come at random from stock. 
In fact record 1 companies would find it 
very difficult to provide us with anything 
but run-of-the-mill pressings. 

The number of records needed for 
testing, review, sales promotion, &c. is 
simply added to the anticipated stock 
requirement and the press churns out 
the requisite total. It would be a very 
costly business indeed to operate in any 
other way. Barring incidents during a 
production run all pressings from 
that run should be substantially uniform. 

Vour description of a record as 
“riirill” could conceivably be explained, 
in part, by a difference in the reaction 
of individuals to high frequency content 
but the word “fuzzy” would suggest 
actual distortion, which is not likely to 
be missed by a reviewer. 

A possibility is that your stylus 
suffered some damage before playing the 
disc and that, in addition to producing 
distortion, it damaged the disc at the 
same time. 

A more likeily explanation is that the 
waveforms on the disc were just too 
much for your particular pickup and 
that it ran into tracing problems, with 
resultant “fuzzy” distortion. Magnetic 
cartridges are generally able to cope 
quite well with difficult tracks but, when 
mis-tracing does occur, the resulting 
distortion can be made very Obvious by 
the better quality gear that one usually 
finds associated with magnetic pick¬ 
ups. A little more playing weight could 
help in a case like this. 

We have not had any other complaints 
about the review — which we would 1 
have expected with a record which must 
certainly have been very popular. Q 
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miniature 

soldering instruments 



RELIABLE 
* EFFICIENT 
* LONG LIFE 
* REPLACEABLE BITS 
* CONTINUOUSLY RATED 
* NO WARM UP DELAYS 
* NO SWITCH TROUBLES 
* NO OPERATOR FATIGUE 
' * DOES WORK OF HEAVY IRONS 

Weighs less than 1 oz. and 
Icompact handle enables girl 
[operators to work quickly and 
f accurately all day. 

fWrite or phone to 

MELPQ UBffE: AWA Ltd., 67 9161. HOBART : 
AWA Ltd. ” 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 

George Brown & Co. Pty. Ltd., 
Electronic Parts Pty. Ltd., 


SYDNEY 
29 7031. 
533 1277. 


Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233, Ext. 284 
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^ These are now available in new 

enclosure designs by — 


SPECIFICATION 


TYPE No. 53348/12UA/15 

Max. Power Handling 

15W 

Frequency Range 

45-6000 Hzs 

Resonance 

50 Hz 

Magnet Material 

Alnico V. 

Flux Density 

13.000 gauss 

Total Flux 

100,000 lines 

V. C. Diameter 

11" 

Impedence 

15 ohms 

Mounting Hole Centres 

nr P.C.D. 

Maximum Depth 

43" 


/n 

Tv _, 

ELECTRONIC 

Q KS 


y 


This new MSP Speaker Type 12UA was the natural choice for Electronic 
Kits because of its superb performance with guitar amplifiers and because 
it is designed especially for this application. 

This means high power handling under sustained, tortuous conditions. 
MSP reliability is no accident. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
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ELECTRONIC KITS 


JUST 

OUT! 



For the first time, a completely pre¬ 
tested Playmaster 116 & 117 Guitar 
Amplifier Kit. 

With our method, success is guaranteed. We 
pre-test each amplifier and supply an individual 
test certificate which certifies that the following 
measurements have been carried out. 

1. Power output at clipping point (full rim power) 

2. Input sensitivity for maximum power output. 

3. Square wave check for stability. 

4. Frequency response. 

5. Hum and noise. 


ALL YOU NEED IS A SOLDERING IRON AND LONG NOSED PLIERS . 
You resolder certain connections aided by a simple diagram . 


PURCHASE THIS 


_t 


ONE HOUR LATER YOU CAN PLAY THROUGH 



For 

Lead and Rhythm 
4 x 12 UA. MSP 

For Bast 
4X21622, MSP 


PLAYMASTER 116 (40 waft) price $140 inc. sales tax 
PLAYMASTER 117 (60 watt) price $160 inc. sales tax 
TYPE SE/LG (lead and rhythm) $116 inc. sales tax 
TYPE SE/BG (bass guitar). $120 inc. sales tax 

UnUtt requeued otherwise, goods (fully inur'd) will be forward'd freight Collect nearest Kailway Station 



ORDER FORM 

to ELECTRONIC KITS 

P.0 Box 48 
Thornbury, 3071 
VICTORIA 


... PLIASI SUPPLY 

(Tick appropriate square) 

□ 116 $140 inc. SALES TAX 

□ 117 SI60 inc. SALES TAX 

□ SE/LG $116 inc. SALES TAX 

□ SE/BG $120 inc. SALES TAX 
ENCLOSED CHEQUE □ M.O. □ 

NAME..... . 

ADDRESS. 

.STATE .... 


'W 
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THE KEF ‘CONCORD’ 

... A MASTERPIECE 


J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 TELEPHONE 277-3066 

Exclusive Australian Representatives of ADC, U.5.A. and KEF, U.K., and Makers of the J.H. Synchronous Turntable. 


There is only one way to discover the outstanding qualities of this amazing speaker: hear it. It 
stands alone among today's compact systems because its magnificent performance and standard of 
manufacture are in the KEF tradition. 

What specification in cold print can do justice, fo its exceptional transient response, its honest 
transparency, its wonderfully firm and smooth midrange reproduction, which is the hallmark of 
KEF speakers, its outstanding lows and silky smooth treble. Radically new design techniques 
give naturalness and clarity previously unattainable with conventional speakers stripping away 
the veil between listener and performance. 

Let YOUR EARS judge how fine a speaker this is. Put the “Concord'’ through its paces at your 
hi-fi centre tomorrow. 
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KNOW YOUR GRAMOPHONE* 

A plain man's guide to records and reproducers 

By JOHN BORWICK, B.Sc. 

PART TWELVE—MORE ABOUT LOUDSPEAKERS 


Part Eleven (August 1967) described 
how loudspeakers work and how various 
types of Daltie and cabinet are con¬ 
structed. Now it will be pertinent to 
go back to the amplifier and examine 
the requirements for correct matching 
of one or more loudspeakers. 

Loudspeakers are low-impedance de¬ 
vices, the most usual impedance ratings 
in Britain being 15, 7 and 3.5 ohms (lb, 
8 and 4 ohms in the U.S.A.). Actually 
these ratings are only nominal since, 
as was mentioned and illustrated in Part 
Eleven, the effective impedance varies 
with irequency. It has the nominal 
value at around 400Hz, a peak at the 
system resonant frequency and increas¬ 
ing impedance at high frequencies. 

Most valve-operated high-fidelity am¬ 
plifiers have provisions for all three 
impedance ratings. As figure 1 shows, 
tms is conveniently achieved by having 
separate tappings on the secondary wind¬ 
ings of the output transformer. The 
tappings are arranged so that the ratio 
of primary to secondary turns (see figure 
1 in Part Ten) will step down the rela¬ 
tively high load impedance required by 
the valve (perhaps 20,000 ohms) to 15, 
7 or 3 ohms, respectively, lhe valve 
will therefore be properly loaded only 
when one of the output tags is con¬ 
nected to a suitable loudspeaker or an 
equivalent load resistor. Therefore it 
is definitely not a good idea to have 
the amplifier switched on with no loud¬ 
speaker connected. 

On the other hand, transistors are 
essentially low-impedance devices and 
some transistor amplifiers have no out¬ 
put transformer. The principal danger 
here is a short circuit across the loud¬ 
speaker terminals. 

Precise matching of amplifier and 
loudspeaker impedances is not usually 
necessary. Any small loss in efficiency 
due to the mismatch can usually be 
taken care of 'by a slight lift of the 
volume control. The worst situation 
arises when a 15-ohm loudspeaker is 
to be run from a 3-ohm amplifier out¬ 
let. Then it is sometimes found that 
the volume of the amplifier in ques- 
ton cannot be turned up sufficiently to 
compensate. One solution is to interpose 
an auxiliary 3 to 15-ohm transformer, 
but this is not advisable with certain 
designs of transistor amplifier, so that 
this point should be checked with your 
dealer or the manufacturer beforehand. 

The 3 ohm rating is found mostly on 
the cheaper loudspeakers, since a small 
saving results from having fewer turns 
in the coil. Many ordinary record-players 
and tape-recorders, therefore have a 

miiiiiiiiiitiiiiuiininnnmWtiniiii[inmiiiuniuiimummnnnTnnTni nw i m iir»Wi 

* Reproduced by arrangement with 
"Gramophone" magoxine . 



SPEAKERS IN PARALLEL 
1 


Figure 1. (top) Showing how the 
different impedances are obtained 
by tappings on an output trans¬ 
former 

Figure 2. (centre) Speakers in 
series 

Figure 3. (bottom) Speakers in 
parallel 


outlet connections and so all the above 
remarks apply to either channel con¬ 
sidered separately. But a single amplifier 
is sometimes used to drive more than 
one loudspeaker at a time and it then 
becomes necessary to pay attention to 
impedance matching. 

Two types of connection are possible, 
known as series and parallel. The series 
connection is not generally recommen¬ 
ded but at least it is arithmetically 
simple, since the total impedance is just 
that of the separate impedances added 
together: 

i.e. R(total) = Ri -f- R 3 -f etc. 

This is illustrated in figure 2 and, for 
example, it would be possible to run 
either two 7-ohm or four 3.5-ohm 
speakers in series from a 15-ohm 
amplifier. 

The parallel connection is usually 
preferred (see figure 3) in which one 
tag of each loudspeaker goes to one 
terminal on the amplifier and all the 
remaining tags go to the other. Cal¬ 
culations for the parallel case are a 
little more complicated, the formula 
being in the form: 


1 


R(total) 


1 

Ri + 


1 

R 3 


+ etc. 


To take an easy example, suppose we 
wish to run two 15-dhm speakers in 
parallel, the expression becomes: 


1 


1 

15 + 


15 


R(total) 

. *. R(total) = 7.5ohms 

Two 15-ohm speakers could therefore 
be run conveniently from 7-ohm 


l> 


v* - 




\/l~ -0 





' 15a 


15a 


single 3-ohm external-speaker socket 
and should be used with a 3-ohm 
speaker; if a 15-ohm speaker is pre¬ 
ferred, the extra transformer mentioned 
above may be incorporated. 

The 15-ohm rating was evolved for 
high-fidelity speakers (and many public 
address ones) because this has an advan¬ 
tage where long cable runs are Used. 

For efficient transfer of power to tlhe 
loudspeaker, the resistance of the con¬ 
necting wire should be kept to as small 

a fraction of the actual speaker impe- amplifier terminals. Incidentally, this 
dance as possible. simple example shows that the calcu- 

Ordinary low-rating lighting flex— lation is made much easier when iden- 
the kind known as 14/.0076 gauge— tical speakers are used in parallel. The 
is frequently used for feeding loud- total impedance is simply the impedance 
speakers. This has a resistance of 1.32 of one speaker divided by the number 
ohms per 100ft length which makes it of speakers. 


Figure 4. (a) Simple insertion of 
switch for each speaker , (b) Bel¬ 
ter arrangement with load resis¬ 
tor in circuit when speakers are 
switched off . 


suitable for runs of up to about 60ft 
for a 15-ohm speaker but only about 
20ft for 3-ohm. If longer runs are 
needed, a heavier gauge of cable should 
be used. 

Using more than one loudspeaker: 
A stereo amplifier has twin, identical 


In theory it is possible to build up 
very complicated networks of loud¬ 
speakers, using both series and parallel 
connections and mixing various unit 
impedances. But a simple arrangement 
is best, combining speakers of just on$ 
impedance rating. The reason for this 
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BATTERY SAVER-A/C ADAPTOR 

Permits A/C Mains operation of Transistors and 
other 6-9V Battery Powered Equipment! 



THE BEST VALUE OF HI-FI MATERIAL IK THIS COUNTRY AT RECORDED MUSIC SALON 


This month’s special offer — Harman Kardon, World’s finest integrated stereo tuner/amplifier fully transistor¬ 
ised, recognised in the U.S.A. and the rest of the world as being the most technically advanced stereo am¬ 
plifier. 

2 Empire 8200, world famous loudspeakers. 

Empire professional turntable and arm. 

Empire 999VE cartridge. Total Price $1600 

The same with Armstrong 221, 60 Watts output, PJ&. 34, Empire 888PE cartridge. Total Price .. .. $872 


| Empire 999VE cartridge. Dual 1019 turntable, Schaub- 


Lorenz Fully Transistorised Stereo Integrated amplifier20 
Watt per channel output, 2 Heco Hi-Fi 3 speaker 
system, frequency response 22-22000 cycles. 

Total Price. . 


•% Armstrong 226, Stereo tuner/amplifier 10 Watt per channel 
A RMS, England's best amplifier on the market, 2 Good- 
mans 10" Twinaxiom loudspeakers, P.E. 34 
HiFi turntable, Empire 808 Cartridge. 

Total Price. . 

The same with the Armstrong 221. Total Price $296 


3 Pioneer SA-400 Stereo Push Pull output 
amplifier, 2 Wharfedale 8" RSDD loud¬ 
speakers, Garrard 50 Mkll 4- 
speed turntable complete with 
cartridge. Total Price .. 

The same with Armstrong 222 10 

Watt RMS, made in 
England, superb amplifier. 

Total Price .. .. 


^ Germany’s world famous Stereo Tape 


Reorder SL220 complete with top class 
speaker in cabinet, frequency response 40- 
180QP cycles complete wi ih * ~ ~ 

P.E. 72 turntable and car¬ 
tridge. Total Price 


$340 


5 Fisher XA100 Integrated Stereo Am¬ 
plifier. 2 Jordan Watts loudsoeakers. 
Dual 1010 SIC turntable 
Empire 808 cartridge. 

Total Price . 

The same with Pioneer 161. Total Price $324 
The same with Goodmans 8” RSDD 
loudspeakers. Total Price.$342 


lasoeawers, 

$394 


£ Armstrong 


127 Stereo tuner/amplifier, 
P.E. 72 4-speed turntable. 

2 Wharfedale 8" loud 
speakers. Total Price . . .. 


$232 


J *T Pioneer 204E stereo tuner/amplifier, 
a * Lebcraft 605L turntable. All Balance 
a Arm, B. and O. cartridge, 

* 2 Goodmans 10" Twinaxiom 

■ loudspeakers. Total Price. . . 


8 Sansui model 220 tuner/amplifier. Dual 
1009 SK turntable, Emp re 808 diamond 
magnetic cartridge, 2 Wharfe- “ 
dale 10” Super RSDD 
loudspeakers. Total Price 


[ n'amona 

$342 


Q Leak Stereo 30, fully transistorised 
^ amplifier. Garrard 201 


A x i o 
Total Price 


loudspeakers. 


$354 j 


| P.E. 10 Watts per channel stereo 
■amplifier, 2 Isophon 8" 
loudspeakers. Dual 410 turn¬ 
table, Pick-up Arm. Total Price 


$172 i 


| | Armstrong 220 amplifier, 225 Pre- 
■ * Aplifier. Garrard Lab 80 turntable. 
Empire 888E stereo cartridge, 

2 Jordan Watts Hi Fi loud- XAjiJ 

speakers. Total Price ▼ 


The greatest selection of Hi-Fi material always in stock. Please write for a quotation of any Hi-Fi material you 
require* and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON MELBOURNE 

C. PINCZEWSK! TRUE FIDELITY Telephone 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


• Size —a compact 3i ins. x 2i ins. x 2 ins. 

• Gives unlimited operation of Battery operated Transistor 
Equipment from 240V A.C. Mains at a negligible power cost. 

• Ideal for 6 or 9V Transistor Radios, Tape Recorders, 

Transistorised small Amplifiers and Test Equipments. 

• Maximum Voltage limited to 7.5V or 11V at low current to 
protect transistors and capacitors. 

• Filtered to ensure hum-free operation. 

• 6/9V (nominal Voltage) selected by 
external Switch. 

• APPROVED by ELEC. SUPPLY AUTHORITIES. 


SPECIFICATIONS 

Input 220/240V. 50 Hz. 

Output over no load to full load current range 
DC 7-75/11V or DC 5-6/7-75V. 

Ripple Voltage 6V output 1-5% max, 

9V output 0*5% max. 


NOW OBTAINABLE FROM 
YOUR LOCAL AAR STOCKIST I 

TRANSISTOR PORTABLE TAPE PORTABLE 

RADIOS RECORDERS PLAYGRAMS TEST EQUIPMENT 


O© 
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is that if speakers of different impe- on (he amplifier 
dance are connected in parallel, for music with pron 
instance, more current flows through can even use mi 
the lower impedance, so that it takes the say, the radio ti 


lion’s share of the power — e.g. a 3- 
ohm loudspeaker in parallel with a 15- 
ohm unit would produce about 5 times 
the volume. 

Loudspeaker phasing: Whenever two 
or more loudspeakers are to be used to¬ 
gether in the same room (whether for 
stereo or simultaneous mono reproduc¬ 
tion) it becomes necessarv to check that 
they are connected in phase. This done, 


Figure 5: A typical wide-range 
loudspeaker, with twin cones 
attached to the one voice coil 
assembly. The inner cone is de¬ 
signed to be an efficient radiator 
of the higher frequencies. 


nd/or use a vi 

/ith pronounced low notes. You 
can even use mains hum by removing, 
say, the radio tuner plug and touching 
a finger on the input socket. But don’t 
try this unless you know what you are 
doing (electric shocks can kill) and 
always begin with the volume turned 
right down in case the hum “signal” 
produced by your finger is too loud 
for the loudspeakers to handle. 

Of course none of this phase checking 
would be necessary if all manufacturers 
used a standard code in wiring the ter¬ 
minals on speakers and the tags on 
amplifiers. The trend towards fitting 
non-reversible DIN 2-pin plugs for 
speaker wiring is to be recommended— 
provided a sound electrical connection 
results. 

Loudspeaker switching: When running 
two or more loudspeakers from a single 
amplifier outlet — say a record player 
with built-in and extension loudspeakers 
—some form of switching is often re¬ 
quired. 

Perhaps the simplest solution (see 
figure 4a) is to connect the speakers 
in parallel and give each an on/off 
switch. There are two drawbacks to this 
system, however. First, there will be a 
shift in volume on the first speaker when 
the second speaker is switched on or 
off—-due to the change in total impe¬ 
dance. Second, and perhaps more serious, 
it is possible to leave both speaker 
circuits “open” so that the amplifier 
is unloaded—which we have already 
deprecated. 

A better arrangement is shown in 




A two-speaker 
combination in 
which the woof¬ 
er and tweeter 
mount indepen¬ 
dently. The 
tweeter is a 
horn - loaded 
type . 


a positive voltage swing in the electrical 
signal will produce a simultaneous 
forward movement, say, of the loud¬ 
speakers’ cones and the sounds from 
all speakers will be additive. The out- 
of-phase connection produces a cancel¬ 
ling effect because an increase in air 
pressure from one cone will coincide 
with a decrease in pressure from another. 

The effect is most easily detected at 
low frequencies (long wavelengths). 
Therefore, to check the phasing of a 
pair of loudspeakers, play some (mono) 
music or speech through them and swap 
over the wire/terminal connections to 
one speaker a few times. One way 
round should produce noticeably more 
bass than the other. This is the in- 
phase condition and you should identify 
the speaker terminals or flex in some 
way. (I always tie a knot in the wire 
to the left hand terminal and take this 
side to the bottom or “common” tag 
on the amplifier). 

If you have any difficulty in deciding 
which is the right way round, put the 
loudspeakers close together and listen 
equidistant from them. It will also 
help to wind down the treble control 


Figure 6: A woofer speaker, with 
coaxially mounted horn-loaded 
tweeter. The components at bot¬ 
tom right are the frequency 
dividing network and a tweeter 
level control , which would nor¬ 
mally be preset to suit the situa¬ 
tion and the listener. 


NEW LOW PRICED SOLID STATE STEREO 
AMPLIFIER FROM “SOUND"! 

This attractive small amplifier is rated at 
6 watts R.M.S. per channel and input sensi¬ 
tivity (3 mV.) suits all magnetic cartridges. 
It’s an ideal bookshelf amplifier as it measures 
only 10% in. x 714 in. x 4 in. 18 transistors. 
Headphone jack, scratch filter, all essential 
control facilities. Frequency response is 30- 
20,000 Hz. Ask for further de¬ 
tails on the Sound Model SAQ- Art 

203. Price inc. Sales Tax $D3«UU 


SOUND MODEL SRQ-602X SILICON 
TRANSISTOR 

TUNER/AMPLIFIER OVER 100 WATTS 
MUSIC POWER! 

With a frequency response of 20-20,000 Hz. 
± 1 dB., the SRQ-602X also features FM and 
AM tuners. 29 transistors and 19 diodes/ 
rectifiers. Sensitivity is 3 mV. for magnetic 
pick-ups, 50 mV. for crystal pick-ups and 
250 mV. for auxiliary inputs. Sides of the 
cabinet are selected Danish teak and the 
finish of tf\is versatile tuner/amplifier will 
match any decor. Write for de¬ 
tailed specifications. Price includ- <£OiCl 
ing Sales Tax .. I Zt 



COMPARE THE QUALITY OF THE NEW 
“SOUND” SAT-200X STEREO TUNER/ 
AMPLIFIER 

Here is an effective combination stereo tuner/ 
amplifier with plenty of power for realistic 
stereophonic . listening. Frequency response 
from 20-20,000 Hz. plus or minus 1 dB. out¬ 
put is 12 watts R.M.S. per channel (36 watts 
total music power). PP 6GW8’s are used in 
both channels. The stereo AM tuner pulls in 
distant stations . , . and an FM stereo 
Multiplex tuner is incorporated. Switches are 
provided for scratch suppression, loudness 
control, rumble filter and tape monitor. Stereo 
'phones plug into the front panel. All normal 
mode and tone controls are standard. Beauti¬ 
fully finished, this versatile amplifier has 
been designed for use with magnetic or 
ceramic/crystal pick-ups. Ask for 
detailed specifications. Including &-ICO 
Sales Tax . IDO 


ENCEL SERVICE DIVISIONS 

Modern and efficient service centres operate 
in Sydney and Melbourne. Up to the minute 
servicing equipment is provided and skilled 
technicians who have been specially trained 
actually save you money when service is 
necessary as time expended is kept to a 
minimum. Encel service does not cost — it 
pays. 



■M m m 


SOLID STATE STEREO AMPLIFIER OFFERS 
HIGH OUTPUT — AT LOW COST 

The new Sound Model SAQ-501X is a well- 
designed, high quality stereo amplifier, fully 
transistorised, with an output of 32.5 watts 
(I.H.F.M.) into an 8 ohm load in each channel 
and a frequency response of 20.20,000 Hz. 
plus or minus 1 dB. Magnetic pickup sens, 
is 3 mV, all controls are provided for flexible 
operation, tumble-type switches include loud¬ 
ness control, scratch filter, rumble filter, 
tape monitor. ON-OFF control. Keen pur¬ 
chasing enables us to 
sell this fine amplifier (in- &"tAQ CA 
eluding Sales Tax) for only ^ 


GET THE ENCEL FACTS 

Pamphlets and technical specifications are 
usually available for most €ncei merchan¬ 
dise. Write or call for further information. 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

'Wticletilerj - Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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UNIQUE SERVICE FOR THE ELECTRONICS ENGINEER 

TECHNICAL WRITING AND PUBLISHING 

Here, under the one roof, are the talents, experience and facilities to write and 
print your technical manuals for electronic and, allied equipments. 

Our combination of research, testing, writing and printing enables your manuals to 
be produced with single responsibility. 

Unique—because ail services are carried out "In house" and include: 

• Technical writing by experienced and fully qualified engineers and technicians. 

• Varityping with selection of type styles. • Plate making. • Offset Printing. 

Previous experience includes the writing and publishing of: 

• Technical Descriptions. • Operating Instructions. % Repair and maintenance 
procedures etc. for ground and airborne communication, navigation, radar and' 
other electronic systems, 

We can produce your publication to either armed services or commercial speci¬ 
fications. You are cordially invited to discuss with us your particular requirement. 


ESTABLISHED SINCE 1964 

RON THOMAS AND ASSOCIATES PTY. LTD. 
TECHNICAL WRITERS AND PUBLISHERS 


P.0. BOX 78, NUNAWADING, VIC., 3131. 


PHONE: 874-0506 (3 LINES) 



©TL./7X 


For Reliable Connectio 


RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 
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figure 4b, where load resistors are intro¬ 
duced to replace each speaker in the 
"off" position. In the example shown, 
with 15-ohm speakers paralleled from 
a 7-ohm amplifier, the resistors should 
also be 15 ohms and of at least the 
same wattage as the amplifier rating. 
If a make-before-break switch can be 
used, to avoid a momentary open cir¬ 
cuit, so much the better. 

High and low frequencies: In dis¬ 
cussing the different types of loud¬ 
speaker enclosure in Part Eleven, it was 
simply assumed that the drive unit was 
capable of reproducing the whole fre¬ 
quency spectrum. In practice, this ideal 
state of affairs hardly ever exists. 

Difficulties arise immediately from the 
conflicting size requirements for respond¬ 
ing to high and low frequencies. 
Effective low frequency radiation, as has 
been mentioned, demands a decent-sized 
cone or other form of diaphragm to 
move a fair volume of air. But this form 
of vibrator is basically unsuitable for 
high frequencies. The finite time it takes 
for the sound vibrations to travel out 
along the cone material (from the drive 
coil at the apex) means that at high 
frequencies some parts of the cone are 
seriously out of phase with others and 
so cancellation effects occur. Also, 
unless the cone edge is non-reflecting, 
waves will travel back towards the centre 
and interfere further. Quite apart from 
this, the directional focusing effect of a 
large cone is progressively more con¬ 
centrated at higher frequencies and may 
produce such a narrow beam that the 
listening position for balanced sound is 
highly critical. 

For high frequencies, by contrast, a 
small diaphragm is best to minimise 
the above difficulties and also to secure 
the lightness necessary for rapid 
response to short, transient sounds. 

Divide and conquer: The designer can 
ease the problem of producing a truly 
wide-range loudspeaker by splitting 
the 9 octaves or so of audible frequencies 



A 12-inch woofer loudspeaker, 
with stiffening ribs attached to 
the main cone and with an en¬ 
tirely separate cone type tweeter 
mounted in front . 

into two halves. Coping with only four 
or five octaves at a time is a much 
easier proposition. Some two-way designs 
have a single-drive coil but separate 
high and low frequency cones are 
mounted on the same axis to form a 
single “co-axial" system. Figure 5 shows 
a typical example. The small cone is of 
stiff material and an efficient radiator 
of high frequencies. It is mounted at 
the apex of the main cone and the soft 
suspension acts as a form of mechanical 
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filter so that only low frequencies cause the tweeter is not intended to handle 
the main cone to vibrate (as a simple frequencies below a certain stated cut- 
piston), off frequency. In ihe same way, an 

Taking the process a stage further, inductor will usually be inserted in the 
we come to the dual concentric type woofer circuit (see figure 7b) instead 
of loudspeaker which comprises twin of simply relying on the natural falling 
radiators, mounted co-axially and with off in its response at high frequencies, 
separate voice coils. Figure 6 illustrates The way that the responses of the 
a dual concentric unit; the high fre- two units now overlap at some crossover 
quency diaphragm is horn loaded for frequency F is also shown in figure 7b. 
greater efficiency. A special crossover This simple LC circuit is called a quar- 
network (see below) is used to direct ter section crossover. The slopes pro- 
only low frequencies to the bass coil duced correspond to a halving of the 
and high frequencies to the treble coil. voltage for each doubling (or halving) 
Another approach is to design the low of frequency — what engineers call 
and high frequency units qu'te “6dB per octave.” A steeper cut of 12dB 
separately, giving us the delightfully per octave can be obtained by including 
euphonious terms woofer (bass unit) and a parallel L and C as well as the series 
tweeter (treble unit). Woofers are in- C and L. This is shown in figure 7c 
variably moving coil units and can either which also illustrates the provision of a 





Figure 7 (a). Inserting a capacitor C in the tweeter circuit 
cuts off low frequencies at a point depending on the value 
of C. 

Figure 7 (b). A simple LC crossover network produces 
bass and treble fall-off slopes of 6 dB per octave . 

Figure 7 (c). A more complex network gives steeper cross¬ 
over and control of the tweeter volume . 

be standard full-range types or special volume control to permit adjustment of 
low-frequency designs in which the the tweeter output, 
ability to ignore frequencies above, say, Further division of the frequency 
2,000Hz is turned to advantage. spectrum is possible, of course, and 3- 

Tweeters may also be moving coil way systems are quite common. In the 
units, in which case they possess tiny, Wharfedale Teesdale. for example. 15in. 
relatively inflexible diaphragms and are 5in and 3in units are employed with 
referred to as pressure units. Alterna- crossover frequencies at 800 and 3,000 
tively, tweeters may use the ribbon, Hz. The crossover components are at 
ionic or electrostatic principles describ- the top of the cabinet including level 
ed in Part Eleven. Using separate units controls for the mid-range and treble 
gives some degree of flexibility to units. 

designer and user alike, but it does mean Another, interesting feature illustrated 
that the high and low frequencies ema- by the Teesdale unit is that the two 
nate from different points in space. This smaller drive units are mounted on 
may not be evident if one listens from their backs, facing upwards on to conical 
10 feet or more, but it means that the reflectors. This is designed to produce 
woofer/tweeter spacing is just one more an even spread or diffusion of high 
factor that can influence the overall frequencies over the listening area. The 
sound quality. sound waves bounce off the reflectors 

The relatively delicate mechanism of and splay outwards in the horizontal 
a tweeter may suffer damage from plane. The Teesdale also possesses cut- 
powerful low frequency currents. It is outs in the cabinet sides and a sloping 
therefore standard practice to feed the panel below the high frequency units to 
tweeter via a capacitor (see figure 7a) help produce a wider radiation angle 
which will attenuate the low frequencies than the conventional forward facing 
rather in the manner of the bass cut speaker can achieve. But this whole 
tone control circuit mentioned in Part 9. question of directional effects in loud- 
(April, 1967). speakers and their correct arrangement 

As well as being a safety measure, in the listening room must be held over 
this bass cut makes good sense, since to the next instalment. Q 
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’ POWERFUL P.A. AND GUITAR AMPLIFIER 

Power output is 35 watts R.M.S. from PP 
parallel 6BQ5’s and frequency response is 
30-15.000 Hz. plus or minus 2 dB. Three 
inputs are provided ... for two crystal or 
dynamic microphones at 5 mV and an auxiliary 
input for crystal/ceramic pickups, tape re¬ 
corders or tuners at 300 mV. Output imped¬ 
ances include 8, 16 and 250 ohms as well 
as a 70V line. Valve complement: 1 x 12AX7, 
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enthusiast. Inc. Sales Tax . ViUU 



THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 watts 
I.H.F.M. in each channel, the Cosmos SW-30C 
has a wide frequency response and speaker 
matching for 4, 8 and 15 ohm loudspeakers. 
Sens, for mag p.u. is 5 mV. Headphone 
jack. Earlier shipments sold 

very quickly. Including Sales $ 74.50 

WHAT IS AN E.M.Q.? 

An EMQ has saved hundreds of audio enthu¬ 
siasts millions of dollars. It’s an Encel 
Mail Quote . . . because of trade agreements 
many Encel prices may not be advertised. 
Be sure to print your name and address in 
BLOCK LETTERS; if you want amplifier or 
tape recorder information, please be reason¬ 
ably specific as Encel stock of these items 
is extremely wide and varied. ‘Help us to 
help you!_ 

NEW JANSZEN SPEAKER J5XSTEMS WITH 
ELECTROSTATIC ELEMENTS 

The all new Janszen Z600 speaker system is 
revolutionary In design and construction — 
provides a magnificent “transparent” sound. 
Response is 30 to beyond 30,000 Hz. The 
natural treble response results from the use 
of Series 130 Janszen mid/high range radiat¬ 
ors — electrostatic units with 176 push-pull 
sheathed conductors. The bass reproducer 
is the Janszen Model 350B dynamic. .Imped¬ 
ance is 8 ohms only. Enrel price is $178 for 
the Z600 . . . and a variety of finishes are 
available. Truly an audiophile's delight. Ask 
for copies of elated reviews. 

Encel price (including Sales $178 


GRUNDIG EQUIPMENT IN STOCK AT 
BOTH ENCEL STEREO CENTRES 

Cal! at either, Melbourne or Sydney stoies 
for a demonstration of the Grundig TK-341 
tape recorder or the TM-340 tape deck. 
Grundig Stenorette dictating machines are 
supplied complete with earphone, foot control 
and microphone. Price is most attractive! 
Write for EMQ’s. 


THE REVOX G36 PROFESSIONAL 2 OR 4 
TRACK STEREO AND MONO TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss recorder. Three motors are featured 
in this versatile two-speed professional quality 
recorder which takes IOV 2 in. spools; ask 
for an EMQ or a trade-in valuation on your 
old unit. See Encel Stereo Centres for a 
Revox demonstration ... the low price 
will pleasantly surprise you. 
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431 Bridge Rd., Richmond, Victoria 3121. 
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High Power 40 Watts Compact Model! 


TRIO'S advanced engineering now offers you the latest compact 
high-power amplifier. 

Only Solid State can assure this 40 watts of high-power, even though 
a compact model. 

And also, a wide array of stereo inputs are available to acomodate 
virtually and program source. 

TK-150T SPECIFICATIONS 


POWER OUTPUT : .Music Power 35 watts (distortion 1 % - 8fl load) 

40 watts (distortion 1 % - 4ft load.) 
13W/13W Continuous Power, (distortion 0.5 % * 8 Cl load) 

FREQUENCY RESPONSE : . 20 - 50,000 Hz (± 1 dB) 

POWER BANDWIDTH : . 20 - 60,000 Hz ( less than - 3 dB, distortion 1 % ) 

DAMPING FACTOR ; .. More than 20 (8 ohms) 

DIMENSIONS : .Width 260mm X Height 105mm X Depth 237mm 

WEIGHT : . 10 Lbs. 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. H8ad Office: 469-475 Kent Street, Sydney 
Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street 
Tel: 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel : 23-3024 


manufactured by TKIO corporation 

No. 6-5, 1-chome, Shibuya, Shibuya-ku, TOKYO, JAPAN 

Ask for a catalogue or demonstration by your nearest dealer. 


To : Jacoby Mitchell & Co., Pty., Ltd. 

469-475 Kent St., Sydney. 

Send me information on TRIO AMPLIFIER & name of 
nearest TRIO retailer. 

NAME ; __ 

ADDRESS : 
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Piano Rolls — Musical Legacy or Clever Fakes? 


In this article, the author draws attention to the 
recording and reproducing pianos of a past era 
and the performances by famous pianists pre¬ 
served on paper rolls of the day. Some of these 
performances, repeated on specially rebuilt repro¬ 
ducing pianos, are now available to music lovers 
on long-playing albums. 


by Harry Tyrer 


Probably the world's 
largest private col¬ 
lection of piano roll 
recordings for Am- 
pico and Duo-Art 
systems belongs to 
Mr Denis Condon , 
of Kogarah, A lew 
South Wales. He has 
over 4,000 rolls and 
six reproducing 
pianos. 



The World Record Club is 
now making available in Australia a 
series of recordings called “Archive of 
Piano Music.” They feature modern re¬ 
productions in stereo of piano roll re¬ 
cordings made by world famous pianists 
and composers of the early part of the 
century on the Ampico and Duo-Art 
processes. Also available now in Aus¬ 
tralia are the “Golden Age of Piano 
Virtuosi” discs of the Argo Record Com¬ 
pany, which received high praise from 
critics in the U.K. and U.S.A. 

Typical of the comments of overseas 
critics are the following: . . Josef 

Lhevinnc’s Campanella, his Blue Danube 
. . . and the Schubert-Liszt Soiree de 
Vienne No. 6 can be considered among 
the greatest piano recordings ever made 
by anyone. Ir you obtain only one record 
all year, this has to be it.” (Hi-Fi/ 
Stereo Review.) 

U I was unprepared for -the impact of 
this disc, there is virtually no trace of 
mechanism. On the contrary, it is the 
poetry of the playing which strikes one 
. . . It is difficult to over-estimate 
the importance of recordings like these 
for comparing performance standards of 
•the present day with those of the 
past.” (The Gramophone.) 

Record buyers who have previously 
heard records made from piano rolls 
may welt wonder what all the fuss is 
about, since they will be only too well 
aware of the poor results obtained with 
many earlier recordings made in a 
similar way. Why should these new 
issues be any better than the earlier 
ones? First, it cannot be emphasised too 
strongly that these new recordings are 
better — incomparably so. The plain 
fact seems to be that -the player pianos 
used for the earlier recordings were just 
not of a good enough quality or, more 
likely, were mechanically not up to the 
required standard. 

Whatever the reasons, these discs were 
far from satisfactory, and were con¬ 
demned by most critics on the grounds 


that they were wooden, mechanical, 
expressionless and generally lacking in 
character. Some readers may remember 
the article by Neville Williams in the 
July, 1961, issue of this magazine, and 
his comments on a piano roll recording 
featuring Paderewski. Mr Williams was 
far from enthusiastic in his comments 
on this particular disc. He has made 
available the disc, for comparison with 
the new series. Listening to it, one can 
well understand the lack of enthusiasm. 
It is plain that such recordings are not 
in the same class as the latest issues 
from Argo and World Record Club. 

These earlier recordings may well have 
been made on one of the special “re¬ 
producing pianos” designed to capture 
many of the musical elements of a per¬ 
formance —as distinct from the purely 
mechanical “pianola” which produces the 
notes and leaves the user to “inter¬ 
pret” the music in his own way. 
However, an extremely critical instru¬ 
ment such as the reproducing grand 
piano has to be kept in the peak of con¬ 
dition and adjustment if it is to per¬ 
form satisfactorily. 

The reproducing piano was developed 
from the more familiar player piano 
(usually called a “pianola,” although this 
is a trade name for one particular kind 
of player piano). However, it was a 


considerably more complicated instru¬ 
ment, which could do much more than 
reproduce the succession of notes and 
the relative speeds at which they were 
plaved. 

The player piano, once an essential 
part of any well-furnished home, has 
been out of vogue so long now that 
many people may not be familiar with 
its operating principles. At this point, 
therefore, it may be as wdi to consider 
the mechanism, what it achieved and, 
no less important, what it did 
not achieve. 

The player piano employs a pneu¬ 
matic system to operate the mech¬ 
anism, with an air pressure difference 
provided, normally, by foot-operated bel¬ 
lows, not unlike those of a harmonium. 

Associated with each striking hammer 
(usually 88) is a small aiir motor in 
the form of bellows. Connecting to each 
of the bellows is an individual control 
tube running away to a separate small 
hole in the face of a so-called “tracker 
bar.” Thus, 88 holes in (the tracker bar 
each connect to an air motor opera¬ 
ting a hammer, the holes being placed 
side by side in the same order as the 
hammers. 

The passage of air through the holes 
in the tracker bar is controlled by a 
paper roll in which is punched a pro- 
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gressive pattern of holes according to 
the notes which are required to be 
played. 

The system works on the vacuum or 
negative pressure principle, external air 
pressure tending to hold the paper of 
the roll against the face of the tracker 
bar and sealing off the individual holes. 
Whenever a hole in the paper coincides 
with one in the tracker bar, air is ad¬ 
mitted Via the relevant tube to the as¬ 
sociated bellows (or motor) causing the 
particular hammer to operate. The 
period during which the bellows remains 
activated depends on the length of the 
hole or slit in the roll. In practice, the 
effect of an elongated hole or slit can 
be simulated, with less sacrifice in the 
strength of the paper roll by punching 
a succession of holes so close to¬ 
gether that they prevent the vacuum from 
being restored for as long as required. 

Normally, the tracker bar is accom¬ 
modated behind a panel in the centre, 
front face of an upright piano, so that 
it is at about eye level to a person 
sitting at the instrument. 

In operation, the paper roll recording 
is positioned above the tracker bar and 
a lead-in strip stretched across it to a 
take-up spool. This take-up spool is made 
to rotate by small air motors, causing 
the roll to be pulled across the face 
of the tracker bar. A speed control at 
the front of the keyboard allows the 
user to control the rate of travel of the 
perforated paper roll. It is clear that, 
provided the perforations are arranged 
in appropriate sequence, the piano can 
be made to play tunes, with chords or 
single notes, as required. Some control 
over dynamics (or loudness) is avail¬ 
able to the user by levers which vary 
the rate of air flow to the hammer 
bellolws. 

The player piano is therefore capable 
of reproducing the notes of a composi¬ 
tion in the right sequence, but only the 
user can control speed and dynamics. 
What the player piano cannot do is 
reproduce the musical personality of an 
original performer, expressed in such 
terms as “touch” and “expression.” 
Another missing element as shading —« 
the emiphasis of certain notes to bring 
out the melody from the accompany¬ 
ing notes. 

This being the case, there seemed to 
be little point in having a musician 
make the original master roll. A mach¬ 
ine, properly manipulated, could just as 
easily cut holes in paper in the right 
sequence and of the right size. In fact, 
for many years, this is just how playef 
piano rolls were made. Largely for pres¬ 
tige purposes, some companies later be¬ 
gan to make rolls using an artist a/t a 
special piano for the master. Such rolls 
were described as “hand made” but, in 
fact, there was little to be gained by 
the process, since the recording and re¬ 
producing mechanism could provide little 
of the “musical” element of the original 
performance. 

Discounting matters of social pres¬ 
tige and pride of ownership, it is prob¬ 
able true that most owners of player 
pianos just wanted something to 
play a pleasing tune—the latest dance 
hit, or ballad, even light classics. 
Provided the notes were in the ap¬ 
propriate order and tempo, the 
owners were not overly concerned with 
musical refinement It is true that many 
items from the classical literature were 
also recorded on these rolls, but they 
were of very limited interest to the person 
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the world. Built to last a life time! 
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wants automatic operation with the 
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tables. 
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wheeled up to the piano, and the 
“fingers” placed over the keyboard. A 
paper roll was fitted to it in the usual 
way, the switch was operated and it 
played. The user was given no control 
over speed or dynamics; speed was con¬ 
stant, and the dynamics were provided 
by the machine, by means of supplemen¬ 
tary information recorded on the roll. 

To record an original performance, 
Welte developed the recording piano, at 
which the artist sat and played Ms pieces. 
Electrical contacts under each key 
were connected to a recording apparatus 
and as the artist depressed the keys, 
a series of marks were made on a roll 
of sensitive paper. This information was 
later transcribed into a punched roll. 
Similar contacts recorded the pedalling 
action. The roll so obtained was a 
record of the artist’s tempo, rhythm, 
phrasing and pedalling but not, it should 
be noted, his dynamics. Information to 
allow the Vorsetzer to introduce dyna¬ 
mics into the reproduction of the piece 
was added during the making of the 
master roll, by extra perforations along 
one edge. 

Welte’s system was patented, but other 
companies produced comparable systems 
of their own design, notably the Ampico 
system, developed by the American Piano 
Company; and the Duo-Art system, 
of the Aeolian Company. Each company 
continued to develop its system to the 
point where a great deal of the original 
performance could be recorded — 


mark was made by this ‘spark- 
chronograph.’ From these marks the 
position and duration of each note 
oould be calculated. A separate roll 
indicated the speed of movement of 
the hammer during the last eighth-of- 
an-inch of travel before striking the 
string; from which the force exerted 
could be found. The position, speed of 
movement, and depth of penetration 
into the strings of the dampers were 
also charted in a similar way. 

“From these linear graphs a master- 
roll was prepared, into which perfora¬ 
tions corresponding exactly to all these 
markings were cut. This master-roll 
was played back to the artist, and 
not until he was satisfied with his 


the roll also controlled the movement 
of the dampers, the keyboard shift, 
sostenuto pedalling and the accen¬ 
tuation of individual notes within a 
chord.” 

The Duo-Art system was similar, and 
for a time they too used a recording 
system which relied on electrical con¬ 
tacts for recording the purely musical 
elements of the performances. Subse¬ 
quently they decided to use a different 
approach; they concluded that the know¬ 
ledge and judgment of a trained musi¬ 
cian was the better medium for adding 
information relating to the aspects of 
the performance concerned with touch, 
expression and shading. 

The man who assisted Duo-Art in the 


with anything more than casual musical 
knowledge. 

Well aware of the limitations of the 
player piano in this respect, certain 
of the makers of the better quality 
instruments set about improving the sys¬ 
tem so that more of the musical ele¬ 
ments of an original performance could 
be reproduced. Another side of the pic¬ 
ture was the desire to have world-famous 
pianists make rolls — something they 
would not do, so long as the results 
sounded like a musical box. 

The first real breakthrough came 
with the invention in the late 1800s of 
the “Vorsetzer” by Edwin Welte, a 
German. (The name comes from “Vor” 
meaning before, and “Setzer” meaning a 
sitter, thus “it sits before.”) The reason 
for the name was that the replay device 
was made to sit in front of the piano — 
in fact it could be used with any standard 
piano. It possessed 88 padded “fingers” 
(one for each note of the piano key¬ 
board) and pedalling bars, and was elec¬ 
trically operated. The Vorsetzer was 


enough to satisfy the discriminating 
music lover, and enough to cause the 
leading musicians who now consented to 
make rolls to say, ‘This is exactly what 
I played.” Although it is probably wrong 
to say that the recorded rolls captured 
“every nuance of shading and expres¬ 
sion of the original performance” as the 
makers of these systems claimed, there 
is no doubt that the most advanced 
systems were indeed capable of very 
good results. 

The following description of the 
Ampico recording and reproducing pianos 
is extracted from an article by Denys 
Geroult, in “The Gramophone”: 

“The Ampico recording instrument 
was a grand piano upon which the 
artist played exactly as in the concert- 
hall. Tiny micro-switches were fitted 
at various points in the action, and 
as the artist’s finger touched a key 
a mark was made electrically on a 
roll of sensitised paper moving at a 
constant speed in another room. As the 
damper silenced the string, another 


performance — or had re-recorded 
any part of it which did not please 
him — was it copied end issued. 

“The reproducing piano had extra 
holes in the tracker bar placed at 
the sides, corresponding to the extra 
holes in the music-roll, to con¬ 
trol the speed of collapse of the strik¬ 
ing pneumatics through an elaborate 
system of expression bellows, which 
could be made to act upon any or all 
of the notes being struck at any parti¬ 
cular instant. The object was to vary 
the size of the passage through which 
the air must pass, to actuate the final 
striking pneumatics. 

“In the Ampico instrument, this 
was acMeved by the inter-action of 
three bellows — each set to collapse 
at a different speed, and in combina¬ 
tion giving seven degrees of pressure 
— and two superimposed expression 
pneumatics, one giving a fast and the 
other a slow crescendo effect. By these 
means any degree of loudness or soft¬ 
ness could be selected virtually simul¬ 
taneously. The extra perforations in 


LEFT: Mr Denis Condon , of Kogarah, N.S.W. 
with two of his restored reproducing pianos . In 
the backround is a Marshall and Wendell for 
Ampico rolls . In front is a Chickering/Ampico 
instrument. BELOW: Mr Condon operates his 
Chickering/Ampico piano . Note how the roll is 
accommodated in a drawer below the keyboard . 
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CLEARANCE 

SALE 



Bardsley Import 
Trading Co. 

166D GLEBE PT. RD., GLEBE, N.S.W. 
'Phone: 68-1453 

Sole Australian Agent for 

ROLAND 

Stereo Amplifiers & Tuner Amplifiers 

ENGINEERING: 

H. BEN WILSON, S.M.I.R.E.E., M.S.l.T.A. 

Phone 68-4283. Authorised Service Centre for Quad, Goodmans, 
Ferrograph, Rogers, Roland, Trio, Beocord, B. & O., Labcraft, 


ASDIC STEREO SPECIALISTS 
166D Glebe Rd., Glebe, N.S W. Phone 68-1453 


I 


■ Please forward, free and post free, your 16 page book on this unique i 

■ Tape Recorder. 

I Name... I 

| Address_ | 

L_ -J. 


LOUDSPEAKERS 

GOODMANS: 

Axiom 301 demo 
Trebax 5K20XL demo 
Maxim demo 
Audiom 81 demo 
Maxim Bass Drivers 
Triaxiom 1220C demo 

WHARFEDALE: 

Super 3 
SMI Mixer 
Super 12 RSDD 

K.E.F. 

Celeste Portable 
Duette De Luxe 
Cantata 
T15 Tweeter 
B139 Woofer 

RECTAVOX: 

Omni W/B139 Sl T15 

RADFORD: 

B.L.S. 3 

JAP: 

Newmax TS22 
Newmax TS30 

LUXOR: 

Slimline 4SPR Systems 

IRWIN: 

Monitor B139 and Goodmans 
Axiom 80, in enclosures 

INSTROL: 

Slimline maple cabinets with 
Wharfedale Bronze lOin 
RSDD 

AMPLIFIERS 

PEAK: 

TRM-7 
B & O: 

1000 916788 
900M 923954 

G.R.D. 

Clearway 

LAFAYETTE: 

1 Watt 

RADFORD: 

SC2 
STA-15 
MA-15 
FM Tuner 

SANSUI: 

Model .220 

TUNERS 

TEMPO 

AM55 

AM1Q0 

TAPE RECORDERS 

BRENELL: 

STB1 

AKAI: i 

1700 

LAFAYETTE: 

RK. 675 4T Stereo 
RK 317A Stereo 
RFC 142 Mono 

TANBERG: 

Model 6 Deck 

NATIONAL: 

RS-772 

TAPE DECKS 

MAGNAVOX: 

PICK-UP ARMS 

Pritchard ADC-40 
J.H. Mk.2. 

Shure M232 
Miniconic complete 


$60.90. 

$27.54. 

$74.88. 

$103.50. 

$21.06. 

$79.00. 

$ 22 . 00 . 

$ 8 . 00 . 

$77.70. 

$110,001 

$169.00. 

$ 110 . 00 . 

$ 22 . 00 . 

$48.00. 

$187.00. 

$121.50. 

$5.00. 

$ 10 . 00 . 

$45.00. 


$ 221 . 00 . 


$44.33. 


$51.75. 

$233.71. 

$208.01. 

$199.00. 

$16.50. 

$118.68. 

$183.98. 

$116.04. 

$130.65. 

$206.10. 


$47.18. 

$55.20. 


$525.90 

$243.82. 

$138.00 

$133.50 

$105.00 

$453.60 

$168.00. 


$45.00 


$29.95 

$16.90 

$36.90 

$95.00 
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^POLICY*** 


At MASTERSOUND we adhere rigidly to our “QUALITY” 
policy. ALL equipment on display in our showroom must 
firstly meet manufacturers’ specifications. They must prove 
their reliability to the utmost and also represent excellent 
value for money. 

We highly recommend the following equipment: 


SANSUI 220 TUNER-AMPLIFIER 

O jo watts R.M.S. per channel—A/M-F/M 

§SII 6 6 6 6i’ll and S/W band—loudness contour—scratch 

filter and tape monitor switch. 



SANSUI 500/A TUNER/AMPLIFIER 
*** 23 watts R.M.S. per channel—A/M and 

F/M tuner—high and low filter—loudness 
—tape monitor and a low price tag. 



SANSUI 1000A TUNER-AMPLIFIER 
The finest tuner-amplifier available today 
—40 watts R.M.S. per channel p\us every 
conceivable feature for perfect reproduction. 




PIONEER SM 83 AMPLIFIER 

28 watts R.M.S. per channel—low distor¬ 
tion—high and low filter—loudness—tape 
monitor—an amplifier at the right price. 


V 4 

Y 


* 


SONY TA1080 SOLID STATE AMPLIFIER 
The first reliable transistorised amplifier. 
27 watts per channel into 16ft—very low 
distortion—all features—at a sensible price. 



THORENS TD1S0 

The quietest 2-speed belt- 




driven turntable 
With THORENS 
tone arm. 


made. 

TP13 



DUAL 1019 

The world's most reliable 
and best performing 

auto/manual turntable. 

Precision engineering 

from Germany. 


THE LEAK 
“SANDWICH” 

The most “natural" 
sounding speaker system 
ever designed. Low dis¬ 
tortion — high power 
handling—now made in 
Australia. A new low 
price tag is included. 



•TANNOY” 
DUAL-CONCENTRIC 
The world’s finest con¬ 
centric speakers are the 
TANNOY 3LZ TEN and 
Monitor 12—the highest 
quality loudspeaker at a 
medium price. 



SHURE VIS 
TYPE 11 

The world’s finest cart¬ 
ridge. 


WE STOCK THE COMPLETE RANGE 
OF FAMOUS AND RELIABLE SHURE 
DYNETIC CARTRIDGES — PRICES 
FROM $1S. 


HERE ARE TWO HI-FI STEREO MUSIC SYSTEMS THAT 
'DOLLAR FOR DOLLAR” ARE THE VERY BEST VALUE FOR MONEY 


I The very fine THORENS 
TD150 turntable fitted 
with the SHURE M75E 
phono cartridge — The SAN¬ 
SUI 1000A tuner/amplifier 
— two TANNOY Monitor 
12” speaker systems — fully 
complete with all woodwork 
in teak, price.$915. 


2 The world famous Dual 
1019 Turntable fitted 
with the SHURE M75E 
phono cartridge with ellip¬ 
tical stylus — The SONY 
TA1080 solid state amplifier 
—two LEAK “SANDWICH” 
Speaker systems complete 
with all woodwork in teak, 
price.$850. 


MASTERSOUND SALES PTY. LTD. 


400 KENT STREET, 
SYDNEY PHONE: 29-1527 


Open Saturday morning 
9—12 Noon 
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also has at its disposal a fully restored 
concert grand Duo-Art Steinway. li is 
expected that many recordings of roll 
performances will be made with this 
instrument, and plans have been an¬ 
nounced for a series of piano roll con¬ 
certs. 

In Britain, a Mr John Farmer obtained 
a 6ft Grotrian-Steinweg grand re¬ 
producing piano, and restored it, a task 
that involved many hundreds of hours’ 
work. Practically the whole of the re¬ 
producing mechanism was rebuilt by 
hand, then every aspect of the mech¬ 
anism was carefully checked to ensure 
correct operation. 

This instrument was used for the 
Argo disc of Joisef Lhevinne per¬ 
formances referred to at the beginning 
of this article, which received such high 
praise from U.K. and U.S.A. critics. 
Two more discs featuring the same piano 
have since been released by Argo. 

Before a recording was attempted, it 
was kept in a studio maintained at an 
even temperature for a whole month. 

Pressings of the three Argo discs have 
been available to us by the Australian 
importers, Scala Record Import Com¬ 
pany, 504 Pacific Highway, St. Leon¬ 
ards, N.S.W. After playing them, we 
have ntf hesitation in endorsing the en¬ 
thusiastic comment of overseas critics. 
The playing throughout is magnificent, 
and it is only in a very few jplaces that 
a slight trace of the mechanical pro¬ 
cesses become apparent. Mostly, one 
is not conscious of anything unusual in 
the reproduction. Quite the reverse in 
fact: the delicacy of touch, expression 
and shading is marvellously preserved, 
and it would not be going too far fo 
say that very few recordings released 
today can equal these roll performances 
in these respects. 

Undoubtedly the best disc of the 
three is that featuring Josef Lhevinne* 
This is superb playing, and I doubt 
whether any of the present generation 
of piano virtuosis could equal this 
extraordinary technique. The most as¬ 
tonishing thing about the performances, 
as reproduced here, is the marvellous 
control of touch during highspeed pas¬ 
sages. 

The second Argo disc features Moiitz 
Rosenthal and Sergei Rachmaninoff. 
Musically, this is the least satisfying 
of the three discs, since it would appear 
that these performers were more con¬ 
cerned with dazzling the listeners with 
displays of virtuosity than exposing theif 
souls in musical interpretations. How¬ 
ever, displays of virtuosity can be en- 
oyable too, and there is plenty to mar¬ 
vel iat in these performances. 

No less than 11 performers are fea¬ 
tured on the third of the Argo discs. 
Of these, possibly only four would be 
known to present-day audiences: Mosei- 
witsch, who was still performing only a 
few years ago — he died in 1963*, 
Leopold Godowsky, whose fame as a 
performer is sufficient to last until th£ 
present day (after hearing his perform¬ 
ance of Liszt’s “La Leggierezza” on this 
disc, it is not hard to see why); Ernst 
von Dohnanyi, whose compositions fof 
>iano are still popular; and Mischa 
-evitski, another legendary performer, 
unfortunately represented here only by 
a slight piece of his own composing. 
For the sake of completeness, the other 
seven performers are listed here: Erwin 
Nyireghazy, Miecyslav Munz, Jan Chi- 











































apusso, Julius Chaloff, Tina Lemcr, collection of rolls for the Ampico, Duo- 
Richard Buhlig, Robert Schmitz. Art and Welte systems, and has six 

If any further proof were needed that reproducing pianos — four grands and 
the Ampico rolls had captured the spirit two uprights. He assisted Mr John 
as well as the letter of the performance, Farmer in the restoration of his Gro- 
it is provided here. Each of these per- trian-Steinweg, and is thus partially re¬ 
formers has his or her individual style, sensible for the successful results ob- 
Some come through as artistic and tained with the Argo series of record- 
poetic; others as technical virtuosos ings. Mr Condon possesses every one of 
somewhat lacking in the aforementioned the rolls used in the Argo and Everest 
qualities. recordings. He points out that only Duo- 

Technically, these discs were a little « A ro R s , toave been used in 
disappointing. There is very (noticeable Archive series, and references to 
tape hiss throughout, and the sound A mpioo rolls in literature and sleeve 
lacks the brilliance of the best modern notes are therefore erroneous, 
recordings. Despite this drawback, every Through the courtesy of Mr Condon, 
person interested in the piano should we were able to hear some of the rolls 
try to Obtain at least one of these fascin- used in both the Argo and Everest 


ating records. 


recordings. This demonstration did 


The current series Of recordings from prove conclusively that the Duo-Art sys- 
the World Record Club is another in- tem is in fact capable of rather better 
stance of the awakening interest in the results than has been obtained in the 
reproducing piano and the musical legacy “Archive” recordings. Particularly 
of the piano rolls. Literature from the noticeable was the wide dynamic range 
club says that Ampico and Duo-Art which both systems possess, ranging 
rolls have been used in the recordings, from whisper quiet to almost uncom- 
ntade in the U.'S.A. by the Everefct com- fortably loud. This tended to confirm 
pany. The piano used in the Duo-Art our impression that the rather restricted 
series was a Steinway, built in 1929. dynamic range of the “Archive” record- 

As well as great pianists of the past, in «* ,s * n fac ‘ caus * d , b V mis-adjustment 
this series has composers playing their tb * dynamic control valves, 

own works—Granados, Ravel, Paderew- But when all is said and done, one 

ski and Australian composer Percy still has a sneaking feeling that we can 
Grainger. Others in the series are: never be sure about these roll recordings. 
Paderewski plays Chopin; Alfred Cortot We can admire the superb technical con- 
Concert; Hofman plays Beethoven; Josef trol, but how do we know this has not 
Hofman Concert; Harold Bauer Concert; been obtained by careful editing after 
Ferrucio Busoni Concert; Hofman plays the master recording was made. As 
Chtopfo; Serge Prokofiev Concert. Harold Schonberg hais pointed out in 

The World Record Club has supplied Gramophone,” foils could be edi- 

for review two of these discs—those fea- ted .* ven to a greater degree than mag- 

turing Granados and Busoni. It is plain 2 e S c J*FJ? ,d f 9“ , mast ? r , for P re “ n ' 
that the pianos used for these recordings recordings. In fact, it is known that 
are not of the same standard as John th * y mos nwnutely edited. This 

Farmer’s instrument used for the Argo m«ns that even a mediocre pianist could 
discs. Some traces of jerkiness are be made to sOund like a great keyboard 
apparent, introduced by the mechanics tecb " lcl ? n ’ by evernng out scale pas- 
of the system, and the lack of true s l g0s ’- .expression marks and 

pianissimos where they should be sug- changing dynamics. This may well be 
gests the air valves which control *™ e ’ but . ^ fact remains that many of 


dynamics are out of adjustment. 


the pianists represented in these roll re¬ 
cordings were regarded as the best of 


Despite these shortcomings, there is their time, and while some improving 
much to fascinate and interest the lis- may have been effected, to their recor- 
tener. Granados died in 1916, when dings, we must be grateful for what we 
acoustical recording was still in its in- still have 

p i an i? rolls are * he onl ,y I think it is fair to say that reproduc- 
r £° T i «“*"* «* h,s ^'forming art tk)ns of rol , performan / es are , a t best. 
rrll!w ,„ k $ poetlc approach of only a ctose approximation to the ori- 
•JLJ" musl =: an i gill ail performances. However, it should 

,‘ h ' r °^ Ut - be realised that we cannot 'have perfor- 
/Zr' andb J lgb . tm ' mainces from so Iortg ago to equal those 

in ihk “ *$“ , sele < P Uon ; made by present-day techniques, but 

Z rompletely forget this sllrel *y the next best t fi ing . Un . 

°1iZk Tk® doubtedly the two recording processes 

^ pan ' sb W h fi kC u j? th ® firS Which intervene between the performer 

ht ri j s ? m ? of and listener must have some deleterious 

n^Znc K S TJ ,L" t,e 7 iechao,cal - effects, but having accepted this, one can 
/ZnuJ, staccato passages do obtain , a at de K al of £ leasU re in listen. 

ImiL aCCen ‘ Ua,e the ,races of mtch ' ing to these musical legacies left us by 
' . * great pianists, who were not able to pre- 

I here are some very good passages serve their art by any other means. 

cubZ.^Z part ! c .^ ar| y./h* diffi - One’s motives for buying these discs 
n»nVlb' a ZZZ 8 fL? f Ll ,Z S should be quite clear at the start. Those 

“rhamnnt nd in th n fa m rZ” IOn ^ ° f ^ aC ,u S who simply want recordings of the works 
ereat^ZmiJL TI ?! °l , the Presented in the various recitals would 
mre m.son rP ^t ^nH P r ° , ' t ? a ' be better advised to buy modern inter- 
rn^ier ,^hH-Z d for « m ?? t * pretattons as listed in the current cata- 

i , i ' th ****»«; >f t h t *°8 ues - The real value of these recordings 
“ii , dl i c as fa 1 is in enabling us to hear how famous 
nerfnrmanppi y r ° U keyboard performers of the past inter- 

ZsaTorSh^iLhZJ,^ lndCed ** Preted the great works of the piano 
sess a formidable technique. literature. What a great tragedy for the 

Une or the world s leading experts on world of music that the reproducing 
the Ampico and Duo-Art systems is Mr piano was not invented 100 years sooner, 
Denis Condon, who lives in the Sydney so that we could hear some of the great 
fcuburb of Kogaralh. Mr Condon has composers of the classical and romantic 
what is undoubtedly the largest private periods playing their own works. Q 
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Tweeter with Crossover network 
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Experts throughout the world agree that 
recording heads last longer (up to 5 times longer!) with BASF 
Recording Tape. The reason, of course, is the non-abrasive 
“mirror” finish that is exclusive to BASF Tapes. And BASF superiority goes 
far beyond longer life for your valuable recording equipment. You 
get superb reproduction and consistent frequency response, whether 
it’s the first or the hundredth time through your recorder. 

Choose BASF Recording Tapes in the 
popular “swivel” box now made of durable 
plastic for library storage, or economical round 
pack for day-to-day use. 



Write for your FREE 
BASF TAPE INDEX 
(Please send 5c stamp 
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By JULIAN RUSSELL 


usual by the caution with which she 
establishes a firm musical hold on the 
role. The smallest trifle more relaxation 
would have made so much difference. 
On the other hand the Zerlina (Mirella 
Freni) seems ready to abandon at all 
times the sparkling clarity of Mozart’s 
line to pursue a girlish intrepretation. 
She stops short at giggling, but that is 
all. 


Luisa Miller — Moffo “Outstanding” 


VERDI—Luisa Miller (Complete 

Opera). Anna Moffo (Luisa); 
Carlo Bergonzi (Rodolfo); Cornell 
MacNeil (Miller); Shirley Verrett 
(Frederica); Giorgio Tozzi (Count 
Walter); Ezio Flagello (Wurm). 
RCA Italiana Opera Orchestra and 
Chorus conducted by Fausto Cleva. 
RCA Stereo LSC 8001/1 2 and 3. 

“Luisa Miller” is a transitional work 
between Verdi’s early and second period, 
just as “Aida” occupies the same position 
between his second and late periods. 
Indeed, many scholars regard “Luisa” 
and not “Rigoletto” as the real start 
of his second period. I think this opinion 
is based on the last act rather than on 
what goes before, because Verdi made 
vast strides in dramatic construction and 
musical characterisation during the 
course of “Luisa’s” composition and 
succeeds, in the last act, in expressing 
some very complex emotions indeed. 
If the first two aots are conventional, 
the last has striking originality and 
power. 

Verdi was 36 when he composed the 
opera. It was first produced in 1849, a 
year in which the widespread revolutions 
of the previous year had not yet quitened 
down. At this time, the Romantic period 
was well into its stride, a fact that did 
not leave the 36-year-old composer un¬ 


changed in outlook. At any rate there 
are intimacies in the last act that he 
didn’t repeat until “La Traviata,” some 
years later. Here, in “Luisa,” he makes 
his recitative a vital aid to character 
delineation instead of a series of dry 
conversations. And, moreover, he uses 
if to bind arias, duets and other set 
pieces into a dramatic unity. 

R.C.A. made this set in Rome, but 
Bergonzi is the only Italian principal 
used in the cast. The rest are American. 

Outstanding is Anna Moffo, her voice 
a little light for the title role so that 
some hardening of tone under stress 
can be noticed, but otherwise highly 
enjoyable in a part that demands a 
high level of vocal and dramatic accom¬ 
plishment. But three of the other princi¬ 
pals, MacNeill, Verrett and Bergonzi sing 
so loudly that one is constantly at the 
controls of one’s equipment in a fruit¬ 
less effort to bring them into a more 
tolerable perspective. I found this to be 
impossible without destroying the natural 
balance of the recording. 

The other singers are better without 
being any great shakes. The sound is 
admirably clear, if a little on the dry 
side. But whatever its shortcomings, 
“Luisa” is a good set to own if you are 
interested in the development—astonish¬ 
ing in this work—of one of the greatest 
operatic composers of the last century. 


Not unexpectedly, Klemperer’s reading 
is magisterial in its authority. His hand¬ 
ling of the ensembles is never less than 
superb. Yet the opera obstinately refuses 
to sparkle. And if that is what you are 
looking for— and it is most certainly a 
feature that I seek—you will have to 
turn to the splendid set Giulini recorded 
for Columbia. I heard him conduct the 
opera in Amsterdam in 1965 where the 
performance was marred by bickering 
between conductor and producer that led 
to the producer inserting a slip in the 
program disclaiming all responsibility for 
the production. But even in those trying 
circumstances, Giulini made the work 
twinkle alluringly. 

★ ★ ★ 

GOUNOD—Faust. Complete Opera. 
Franco Corelli (Faust); Nicolai 
Ghiaurov (Mephistopheles); Joan 
Sutherland (Marguerite); Robert 
Massard (Valentine); Monica Sin* 
clair (Martha); Margreta Elkins 
(Siebel); Raymond Myers (Wagner). 
The London Symphony Orchestra, 
the Ambrosian Opera Chorus and 
the Highgate School Choir conduc¬ 
ted by Richard Bonynge, Decca 
Stereo SETA 327/30. 

Gounod’s “Faust” had a great innings. 
For well nigh 50 years — until World 
War I — it held the stage as the pub¬ 
lic’s most popular opera. In England 
alone it could fill houses at Covent 
Garden as predictably as in Wigan or 
other such one-night stands for a fourth- 
rate touring opera company. It is not 
easy to sing and used to receive some 
pretty ghastly ill-treatment especially 
from Italian-trained performers who 
had little respect for the niceties of 
French vocal elegance. 


“Solemn but Magnificent” Don Giovanni 


MOZART—Don Giovanni (Complete 
Opera). Nicolai Ghiaurov (Don 
Giovanni); Franz Crass (Commen- 
datore); Claire Watson (Donna 
Anna); Nicolai Gedda (Don 
Ottavio); Christa Ludwig (Donna 
Elvira); Walter Berry (Leporello); 
Mirella Freni (Zerlina); Paolo Mon- 
farsolo (Masetto). New Philhar- 
monia Orchestra and Chorus con¬ 
ducted by Otto Klemperer. H.M.V. 
Stereo SAN 172/5. 

Ever since Don Giovanni was first 
given at Prague in 1787, controversy 
has raged as to whether it is a tragic 
or comic opera. True, it has elements 
of both comedy and tragedy, but I think 
few scholars would today deny that it 
is fundamentally a comedy, a point 
which, 1 think, Mozart made abundantly 
clear by the frivolity of his treatment 
of the last trio that follows the wicked 
Don’s descent into Hell. How different, 
by the way, from Gounod’s treatment 
of much the same theme in “Faust,” 
reviewed below. 

But it is obvious from Klemperer’s 
performance as recorded here that he 
thinks the other way. There is never 
a smile in his solemn but magnificent 
reading of the work. Mozart wrote 
about men and women who had all the 


weaknesses of frail humanity. 
Klemperer seeks to make of them 
idealised symbols stylised beyond recog¬ 
nition. True, Walter Berry’s Leporello 
retains all his knavery, impertinence and 
pusillanimity, and for that much credit 
is due to the singer who plays the role 
without overdoing its “buffo” aspects. 

Another fine performance comes 
from Ghiaurov as Don Giovanni, 
vocally magnificent, and impressive in 
stature. To me an occasional roughness 
of delivery is quite in character, serving 
as a reminder of the man’s utter ruthless¬ 
ness and impudence. Not quite so 
successful, but completely enjoyable in 
his big aria, “II Mio Tesoro” is Gedda 
as Don Ottavio. His “Dulla Sua Pace” 
is much less impressive. 

I found the women principals much 
less attractive. Christa Ludwig has given 
me so much pleasure in other roles that 
I feel churlish to point out that Donna 
Elvira is not within her range though 
she does everything it is possible for a 
resourceful singer to do to convince one 
that is is. Despite the fact that her “Mi 
Tardi” is transposed—not very neatly— 
a semitone down, strain is only too 
embarrassingly obvious. And Claire 
Watson as that cold fish Donna Anna 
makes her sound even more frigid than 


At a guess, its popularity was due 
to a long string of sugary melodies easily 
remembered and whistled, set pieces such 
as the Valse and the Soldiers* Chorus 
that could be played by military bands 
on seaside piers, and a moral ending 
to a story about an old man who sells 
his soul to the Devil in exchange for 
youth, and is claimed and taken to 
Hell when his debt is due while the 
innocent victim of his lust repents in 
time to go to the other place. Its 
feeble libretto had as little in common 
with Goethe’s great philosophical poem 
from which the incident was taken as 
a Hollywood Biblical production has 
with the majesty of the original Old 
Testament story. 

Just what induced the Decca com¬ 
pany to embark on such a costly ven¬ 
ture as the present set is difficult to 
fathom. But that they had second 
thoughts after its completion can be 
guessed from the reproduction in the 
accompanying brochure of extracts from 
critiques by leading English critics at the 
revival of the old war horse at Sadler’s 
Wells in 1964. A few of the old guard 
remained respectful, but the younger 
school were often scathing in their des¬ 
cription of the work. To illustrate one 
of the shorter ones, this is by Eric 
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design in High Fidelity turntables 


MODEL 
TD124 
SERIES II 


For years the Thorens model TD 124 has been con¬ 
sidered the classical design and standard for turn¬ 
tables. Never before has any component had so fine 
a reputation. With Series II, there have been design 
and engineering changes in the unit with introduction 
of a new styling, even improved performance while 
still maintaining the classic conception. Some of this 
model’s many features . . . 

• Extraordinary speed regularity: wow and flutter 
content 0.1% peak to peak. 

• Four pole induction motor, dynamically balanced 

a different approach to top performance 



MODEL 
TD 150 


A low speed (375 r.p.m. at 50 cps) double synch¬ 
ronous motor, mounted on fixed frame of the unit, 
drives by means of a long rubber belt, a 6±in fly¬ 
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ing for the turntable platter and the wooden board 
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to peak. 
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to highest standards, with extra compliant rubber belt 
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Mason in the “Daily Mail”: “The drama¬ 
tic structure, like the girl in the Ameri¬ 
can musical, is as corny as Kansas in 
August, and the music goes no more 
than skin deep. Evidently the piece 
survives (sic) on a string of catchy 
tunes.” On the other hand the old guard 
rallied nobly around their old friend, 
and Decca added to these more indul¬ 
gent notices one of Bernard Shaw’s, 
written in 1889: “ ‘Faust,* no matter 
who writes the music to it, will re¬ 
main the most popular opera of the 
century until some great musician takes 
Henrik Ibsen’s ‘Peer Gynt* as a lib¬ 
retto.” So far no one that I have heard 
of has set “Peer Gynt” and Shaw’s 
prophecy about the opera’s longevity 
fell short of fact by nearly a generation. 

The present version is just about com¬ 
plete and includes bits seldom heard 
in stage productions — or previous re¬ 
cordings, for that matter. And, again 
according to the brochure, still more 
unperformed and unrecorded pages are 
held by Gounod’s grand-daughter-in¬ 
law for some reason or otner that 
remains unexplained. Not that these 
“new” bits add much to those now 
familiar, but I suppose it’s interesting to 
have them — at any rate scholars might 
think so. 

The performance here Is competent, 
but in terms of French traditional style, 
heavy-handed. There are some fine 
voices — Joan Sutherland’s and Nicolai 
Ghiaurov’s stand out. On the other hand 
Franco Corelli in the title role is so 
Jtalianate in style that I cannot imagine 
even the most generous Parisian audi¬ 
ence tolerating him in silence for very 
long. And even Miss Sutherland is not 
at her best, reverting, as she does here, 
to her former droopy style that one had 
hoped she had discarded. Other mem¬ 
bers of the cast vary from good to 
very good within the limits mentioned 
above and Richard Bonynge conducts 
the score alertly and sympathetically. 
The sound is first rate. But I cannot 
imagine the production appealing to the 
younger generation of record-buyers. 

★ ★ ★ 

BRAHMS—Piano Concerto No. 2 in B 
Flat Major, Op. 83. Leon Fleisher 
(piano) with the Cleveland Orches¬ 
tra conducted by George Szell. Epic 
Stereo BC1253. 

There are several features that make 
this, to me, a most attractive issue. 
Szell has long been noted for his insist¬ 
ence on the playing of the notes exactly 
as they were written, with particular 
attention to time values, phrasing and 
rhythm. I hasten to add that this in no 
way results in mechanical performances, 
but on the contrary makes some fusty 
old pieces sound as if you were hearing 
them for the first time. The Brahms B 
Flat is by no means fusty. Indeed, it 
has for many years been one of my 
favourite pieces of this composer. And 
Szell and Fleisher combine here to de¬ 
liver it with all the spaciousness and 
ardour it needs for completely success¬ 
ful performance. 

Few would claim that Brahms* orches¬ 
tration can ever be made to sound trans¬ 
parent, but Szell comes as near to bring¬ 
ing this off as possible by wonderful 
balancing-out of the thickness of the 
inner parts of the scoring. And Fleisher’s 
playing of the solo part, while sacri¬ 
ficing nothing of grandeur, achieves by 
faultless placing of notes and complete 
absence of overcrowding of fast pas¬ 


sages, unusual limpidity. Surprisingly the 
classical approach of both conductor and 
soloist in which symmetry is always 
observed, in no way robs the work of 
its ardour. 

I have only one small reservation on 
the debit side. The piano is recorded 
ever so slightly too close to the mike 
so that at times it receives more promi¬ 
nence than it would in a concert hall. 
But even this is offset by the immacu¬ 
lacy of Fleisher’s playing in which there 
is not a single bar that 1 did not enjoy. 
As to Szell’s contribution with the 
Cleveland, I feel that by saying both 
are at the very top of their form will 
convey the depth of my admiration for 
the performance. 

★ ★ ★ 

HANDEL—Concerto for Lute and Harp 
in B Flat Major, Op. 4, No. 6. 
Harp Concerto in F Major, Op. 4, 
No. 5. Concerto Grosso in C Major 
(Alexander’s F'east). The Philo, 
musica of London conducted by 
Granville Jones. World Record Club 
Stereo S/T 4219. 

Opus 4, No. 6 will probably be better 
known to most readers as an organ con¬ 
certo. Here it has been reconstructed 
by Handelian scholar, Thurston Dart, 
as it might have originally been given. 
The soloists are first rate and a deli¬ 
cious accompaniment is provided by mut¬ 
ed and pizzicato strings and recorders, 
with a chamber organ playing the con- 
tinuo. The clarity and fidelity of the engi¬ 
neering — it was originally a Oiseau 
Lyre disc — make it possible to appre¬ 
ciate to the full the delicacy and charm 
of the playing. But the music being 
Handel’s, there is, of course, despite this 
delicacy, a strong muscular framework 
on which it is draped. 

The Concerto tor Harp, Op. 4, No. 5 
is likely to have a more specialised 
appeal. It, too, is played with an exqui¬ 
site instrumental accompaniment. Some 
of the very difficult trills right up at 
the top of the harp’s scale emerge a 
little unevenly, but not often. Other¬ 
wise the harp playing is delightfully 
clean and, within the instrument’s narrow 
emotional range, expressive. There is a 
wonderfully lively Finale. 

The Concerto Grosso might well be 
unfamiliar even to those interested in 
early eighteenth-century music. It was 
composed in 1736 and, like Op. 4, No. 6, 
was to be played during a performance 
of “Alexander’s Feast,” a setting of a 
Dryden poem. Thurston Dart's sleeve 
notes do not make it clear whether this 
is the original score, the rescoring of 
the work by Mozart, or an “edition” by 
Dart himself. It sounds fine, whatever 
it is, with some especially sweet violin 
playing. 

★ ★ ★ 

SIBELIUS—Symphony No. 5 In E Flat 
Major, Op. 82. Symphony No. 7 in 
C Major, Op. 105. Vienna Phil¬ 
harmonic Orchestra conducted by 
Lorin Maazel. Decca Stereo 
SXL6236. 

SIBELIUS—Symphony No. 5 in E Flat 
Major, Op. 82. Karelia Suite, Op. 
111. London Symphony Orchestra 
conducted by Alexander Gibson. 
RCA (Victrola) Stereo, LMT 1849. 

I found the Decca an uneven record 
despite the excellent quality of its engi¬ 
neering. I started with the Seventh 
Symphony instead of the more popular 
Fifth and enjoyed it immensely. In fact, 
I think it is the best performance I 


INCOMPARABLE FERROGRAPH 
TAPE DECKS! 

The new model 6G Ferrograph four track 
decks — stereo of course — are still avail¬ 
able at Encel Stereo Centres. Three speeds, 
three heads and three motors. All the 
advantages of a world class professional 
stereo recorder can now be yours for a 
modest outlay. As agents for Ferrograph, 
Encel Electronics price for this 
proven professional tape deck is &4AQ 
only $149 including Sales Tax, 

ASK FOR AN AKA I EMQ! 

All AKA I models are in stock . . . M8, X4, 
X100D and 1710. Trade-in valuations and end- 
user prices are more than just attractive at 
Encel Electronics! 


NEW SYDNEY ENCEL STEREO CENTRE. 

A MUSIC LOVER’S MECCA! 

Although only just over one year old, the 
Sydney branch of Encel Electronics is a 
very healthy infant. Situated on the Ground 
Floor of the 2SM Building at 257 Clarence 
Street, the store incorporates a complete 
Service Centre. Harbor City music lovers 
are always welcome. 


THE NEW ORTOFON S-15 STEREO 
CARTRIDGE AVAILABLE AT ALL ENCEL 
STEREO CENTRES! 

World wide acclaim provides significant testi¬ 
mony to the outstanding performance of the 
new S-15. Ask for an EMQ or a trade-in 
valuation. 



NEW SONICS 5 SPEAKER SYSTEM 

The new model AS-301 is a multiple speaker 
system with a 12 in. woofer, an 8 in. sealed 
metal back mid-range speaker, two 2Vz in. 
treble speakers and a horn type tweeter. 
Cabinet is beautifully finished in selected 
teak/walnut veneers. Size: 26% in. x 15V2 
in. x 11% in. Compares favour¬ 
ably with systems twice the {fcTC Afi 
Encel price. Inc. Sales Tax . 4> f O-UU 



THE NEW LUX KMQ-7 STEREO MAIN 
AMPLIFIER & LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34’s in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($55), the KMQ7 becomes 
one of the finest power amplifier/control unit 
systems available in the world today . . . 
output transformers are grain oriented 
silicon steel and performance will satisfy 
the most discriminating enthusiasts. KMQ7 
kitset complete with valves and other com¬ 
ponents— $109. Wired and test¬ 
ed— $125. Basic kitset only <KQy| AA 
(inc. Sales Tax) ... CflOH.UU 



ELECTRONICS 
(STEREO)PTY. LTD. 


Head Office: 

431 Bridge Rd. v Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2 SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

-WlteleMlerl 'Trade-in! accepted 
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FROM CONNOISSEUR ... THE NEW MODEL 
SAU-2 TONE ARM! 

With a revolutionary type of gimbal mounting 
with axis at 45°, the SAU-2 tone arm is, 
both unusual and remarkably effective. Bias 
adjustment is automatic — playing weight is 
controlled by a rear counterweight with a 
resilient backing to dampen the action. A 
lifting/lowering device is standard equip¬ 
ment — and the head-shell accepts all stan¬ 
dard Vi in. mounting cartridges. A small set 
of scales are provided to set stylus pressure 
— they are accurate to 0.1 gram. Height of 
the arm is adjustable from % in. to V/t in. 
This new Connoisseur arm will track down 
to Vz gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic turn¬ 
table in “Hi-Fi News", May, 1967, p. 133-5. 
Write for copies. Encel price 
(including Sales Tax) is 
only . 


$24.50 



CONNOISSEUR CRAFTSMAN III TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable and a hystere¬ 
sis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
"Gramophone" and "Hi-Fi News" or write 
for your own personal 
copy. Encel price (inc. Sales JjQ 



CONNOISSEUR CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman II 
features two fixed speeds and a full 12 in, 
lathe-turned non-ferrous turntable. This pre¬ 
cision instrument employs an hysteresis syn¬ 
chronous motor which is dynamically balanced 

— wow is 0.15%, flutter 0.1% and rumble 

— 50 dB at RIAA characteristics when 

referred to 7 cm/sec. at 1 
kHz. Encel price (inc. Sales 
Tax) . 


$ 49.00 


CONNOISSEUR CLASSIC TURNTABLE 


Incorporating two slow speed synchronous 

motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 33V3 
r.p.m. Spindles are high quality carbon steel, 
mirror finished — and soft rubber wheels 
disengage when not in use. 

Ask for copies of reviews. CA 

Encel price (inc. Sales Tax) 



ELECTRONICS 
(STEREO) PTY. LTD* 


Head Office: 

431 Bridge Rd. f Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2 SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

* Wholesalers * ‘Trade-Ins accepted 

Australia’s Greatest Hi-Fi Centre 


| have ever heard despite formidable com¬ 
petition from the Collins version (1954) 
and Beecham’s (1957). Maazel plays it 
with the greatest delicacy of nuance and 
elegance of phrasing imaginable. And if 
the Vienna Philharmonic produce a 
slightly warmer sound than one might 
expect to hear in Helsinki I didn’t con¬ 
sider the music impaired on that account. 
By the way, the two rival versions I 
mentioned above suffer nowadays from 
sound that cannot be compared in rich¬ 
ness and clarity to the new one. 

But I found the Fifth another matter 
altogether. Maazel humanises it in a 
manner quite alien to Sibelius and dis¬ 
plays more than a little impatience when 
he pushes it along too hard from time 
to time. Indeed, the tempo of the second 
movement I can only describe as un¬ 
naturally fast. Nowhere — or almost 
nowhere — is the music given time and 
room to expand. In view of the superb 
performance of the Seventh l can only 
conclude that the Fifth doesn’t interest 
Maazel nearly so much. 

As a better, and low-priced, alterna¬ 
tive to Maazel’s Fifth 1 recommend 
RCA’s reissue of the Gibson/London 
Symphony Orchestra version made ori¬ 
ginally in 1960 and now put out on 
their cheap Victrola label. If Gibson’s 
reading lacks the top dressing of dash 
you find in the Maazel, it is correctly 
more sombre, its tempos conform to 
those set down by the composer, and 
the propulsion is constant and seldom 
held up by changes of speed. Moreover 
the “Karelia” Suite that is added as a 
fill, is played just as well and makes 
this issue quite a bargain. The sound 
has worn very well indeed. 

★ ★ ★ 

KODALY GIRLS’ CHOIR of Budapest 
sing Kodaly, Bartok and Britten. 
Conducted by Ilona Andor. Harp— 
David Watkins. World Record Club 
Stereo S/T428I. 

I put this record on my machine 
expecting to hear nothing more interest¬ 
ing than perhaps a very good girls’ choir. 
In no time at all I found myself 
astonishingly moved by what 1 was 
listening to. There was no hint of im¬ 
maturity in the performances given by 
youngsters who, guessing by their 
appearance in the photograph on the 
sleeve seem to average about 15 years 
of age, with a few older and some even 
younger. They offer no coy cooing but 
a very wide range of expression, unusual 
accuracy in both attack and intonation, 
and the confidence of veterans. 

But they go far beyond these funda¬ 
mental requirements of good choral 
singing. They can hold accompanying 
chords with the utmost steadiness and 
increase and decrease their volume with 
all the skill of the string section of a 
good orchestra. They can mould a long 
phrase with a smoothness that might well 
be the envy of a good French chanson 
singer. And their accenting gives exhila¬ 
rating point to the many changing 
rhythms. 

Their program consists of settings of 
traditional Hungarian texts for the most 
part by Bartok and Kodaly, though few 
would be described as true folk songs. 
Most are sung “a capella,” a few are 
given with a single harp accompaniment. 
There are three English songs in the 
recital, sung not only in very present¬ 
able English, but with complete under¬ 
standing of Fnglish musical style. Among 


them is a setting I heard for the first 
time—and an enchanting one, too—of 
“Tell Me Where Is Fancy Bred.” The 
other two are from Britten’s “Ceremony 
of Carols” and the singing here would, 
I am sure, delight the composer. 

This notice would not be complete 

without mention of the conductor, Ilona 
Andor, who must combine sensitive 

musicianship, infinite patience and a most 
persuasive personality to achieve such a 
bewitching result from such juvenile 

performers. English translations of the 
Hungarian texts are printed on the sleeve, 

★ ★ ★ 

WEST MEETS EAST. Prabhati, played 
by Yehudi Menuhin (Violin) and 
Alla Rakha (tabla). Purlva Kalvan 
played by Ravi Shankar (sitar). 
Swara-Kakali, played by Menuhin 
and Ravi Shankar. 

ENESCO.—Sonata No. 3 in A minor. 
Yehudi Menuhin and Hepzibah 
Menuhin (piano). H.M.V. stereo 
OASD 2294. 

Yehudi Menuhin has been deeply 
interested in Indian music, tor many 
years, unlike the Beatles and other more 
recent converts. Indeed it is said, though 
I have never heard it confirmed at first 
hand, that Menuhin practices Yogi to the 
extent of standing on his head for some 
time before concerts. He has also long 
admired the art of Ravi Shankar, the 
sitar player who collaborates with him 
in a most interesting recital on this 
unusual disc. 

By the way those who, like myself, 
have always thought of the violin as an 
essentially European instrument, might 
be surprised to learn from the sleeve 
notes that it has been popular in India 
for over 250 years, mostly as an accom¬ 
panying instrument but sometimes as a 
solo one, too. There, of course, it is not 
held under the chin, as in Europe, but 
standing up on the floor before a seated 
performer. Menuhin uses it, presumably 
in the European style, in Prabhati with 
an accompaniment provided by small 
tuned drums known as tabla. There is 
no questioning either his eloquence of 
tone or his fascinating technical fluency. 
But what I missed was the improvisatory 
qualitv you will find in the Indian music 
played by Shankar. 

Compared to Shankar’s rhapsodic ap¬ 
proach, Menuhin’s sounds much too 
studied and premeditated. He does better 
in an improvised cadenza in Swara- 
Kakali in which he is joined by Shankar 
on the sitar. Yet even here he never 
sounds quite so casually assured as his 
Indian partner. Those who have not 
heard a sitar before will, I think, be 
fascinated by its tonal qualities, so 
faithfully captured on this admirably 
recorded disc. The upper notes sound 
rather like a full-tone harpsichord with 
an extra long reverberation period, while 
the lower ones have a strange slumber¬ 
ous quality as they glissando from note 
to modal note. 

On the reverse side Menuhin, with 
his sister Hephzibah, plays a sonata, 
“in the popular Romanian style” by his 
former teacher, Enesco, who was, in his 
time, not only one of the world’s greatest 
violin teachers, but also its leading 
authority on Rumanian folk music. The 
two Menuhins play it with a freedom 
that makes it an excellent consort for 
the Indian music on the other side, 
achieving, in fact, a rhapsodic, 
improvisatory style that Yehudi just 
missed in the Eastern compositions. O 
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DOCUMENTARY RECORDS 


Reviewed by 


“THE DROVER’S WIFE,” by Henry 
Lawson. Narrated by Nigel Lovell. 
Reader’s Digest — RCA. Mono 
RDM-SP 26. 

This album has been released as a 
free bonus issue accompanying a set of 
records issued by the Reader’s Digest 
called Country and Western Jamboree, 
or, for anyone particularly interested, it 
may be purchased separately at about 
three dollars. I am not quite sure that I 
see Henry Lawson and Country and 
Western songs as other than strange bed¬ 
fellows, but it could be that many who 
buy the Country and Western Jamboree 
will come to regard “The Drover’s Wife” 
as something of a treasure. 

We have already this year had at 
least one LP of Henry Lawson’s poetry, 
but nothing, until now, of his highly 
regarded short stories. One of the best 
of these is ‘The Drover’s Wife” which 
is a sympathetic picture of a woman’s 
stoicism and courage, facing long months 
of loneliness with her four children while 
her husband is away droving. He is a 
squatter who has long since been forced 
off the land after the disastrous drought 
of 1895. 

The story concerns the finding and 
killing of a dangerous snake which is 
but one incident in the life of the 
Drover’s wife, who, in spite of the mono¬ 
tony and hardships of her existence, has 
come to terms with her environment. 
The story unfolds as an exciting narra¬ 
tive and in the telling, reveals the almost 
archetypal quality of the woman. 
Decades later Russell Drysdale was to 
people his Australian landscapes with 
just such heroic figures. Lawson, here 
also, displays his innate feeling for the 
atmosphere and silence of the bush. 

Nigel Lovell as the narrator, has him¬ 
self spoken of his own personal interest 
in Australian writing, and this is revealed 
in his understanding of changes of 
atmosphere and tempo during the story 
telling, from the excited calls of the 
children at the beginning of the story, 
through to the final moments as another 
day begins to break. 

Having noted that the total playing 
time of the record is just over 21 
minutes one could have wished for 
another story to have been included, 
but as the prime reason for its issue 
was as a bonus disc, then it could 
do a great deal of good in this Henry 
Lawson centenary year in introducing 
the author to a wider audience. 

★ ★ ★ 

POEMS IN MUSIC: Henry Lawson’s 
poems set to music by the Bush 
Music Club. Festival. Stereo SFL- 
932,282. 

The issue of this album is not sur¬ 
prising, indeed it would have been a 
matter for concern if the indefatigable 
members of the Bush Music Club had 
not turned their hand to setting Lawson’s 
ballads to traditional tunes. As Law- 


Glen Menzies 


son wrote mostly in the ballad metre 
the 13 poems set to music for this album 
sound well enough, however they don’t 
all come off with equal success. Perhaps 
because the tunes themselves bring to 
the listener’s mind other words associated 
with the tune, or perhaps because so 
many of the basic folk tunes seem to 
overlap each other. Tie Australianism 
of the Lawson writings sometimes seem 
to me to clash with the tune, as in 
“The Stringybark Tree” which is sung 
to an Irish tune, a tune which sounds 
a little too Irish for the subject matter. 

Whatever the incongruities, these set¬ 
tings of the poems give an indication 
of the way in which many a verse of 
Lawson’s was passed from one to another 
in the way . of bush balladry. Tie easily 
remembered familiar tunes provided the 
stream on which the words of the bal¬ 
lads flowed to a countryside lacking 
modern means of communication. 

The songs in the album are performed 
in the now familiar style of the Bush 
Music Club with rough edged voices 
adding to the authentic sound. Another 
authentic touch is the use of such old- 
fashioned instruments as the button 
accordion, concertina, banjo, mouth 
organ, tinwhistle, bush bass—constructed 
of a tea chest, a broom stick and stout 
string—and that unique instrument, the 
lagerphone—a broomstick encrusted with 
bottle tops and played with a rattle stick. 

The stereophonic recording has been 
nicely spread over the two channels 
with an overall sound that is crisp and 
clear, but on some tracks the voices 
could have been recorded a little closer. 
The bush baSs player, Frank Maher, is 
the soloist on two of the tracks and 
projects the Verses well. Soloists on the 
other tracks are somewhat more variable 
in quality. 

★ ★ * 

CHAUCER: TWO CANTERBURY 

TALES: “THE MILLER’S TALE.” 
“THE REEYE’S TALE.” Read In 
Middle English by J. B. Bessinger, 
Jr. Caedmon TC 1223. 

At first glance I looked with delight 
at the cover of this album and then 
had second thoughts on noting that the 
two tales are given in Middle English, 
which, if yoti come upon it unexpec¬ 
tedly, sounds rather like an outlandish 
English dialect. These are long sides 
running some 35 minutes each so there 
is a real danger of monotony. The real 
value of these tales read in the language 
of Chaucer’s own day is as a guide to 
students, particularly at university^ level 
where contact with Middle English is 
sometimes unavoidable. 

In “The Miller’s Tale” and “The 
Reeve’s Talc” we have two of Chaucer’s 
most entertaining stories which contain 
some wonderfully uproarious and bawdy 
scenes. Since the publication of Nevill 
Coghill’s Modern English translation of 
“The Canterbury Tales” in 1951. many 


thousands more have read and enjoyed 
them. In order to better appreciate the 
readings under review I turned to Pro¬ 
fessor Coghill’s translations rather like 
using an opera libretto. 

Mr Bessinger gives a masterful per¬ 
formance in each of two stories using 
a wide range of expression, which is 
natural enough in view of Chaucer’s 
own wonderful ear for the language 
of his time. I stand even more in awe of 
Mr Bessinger’s authority after noting 
that he has made another LP reading 
“Beowulf and Other Poetry in Old Eng¬ 
lish.” Middle English is a walkover com¬ 
pared with the darker obscurities of 
Old English. 

Perhaps one day we may have the 
opportunity to enjoy another of Caed¬ 
mon’s recordings of “The Miller’s Tale” 
in Modern English, read by Stanley 
Holloway, which has not yet been re¬ 
leased here. These' delicious stories from 
“The Canterbury Tales” deserve the 
widest possible audience through the use 
of Modern English with just a dash of 
Middle English for the colourful effect 
it has on the ear. 

The warmth and clarity of Mr Bes¬ 
singer’s voice have been expertly cap¬ 
tured in this well-balanced recording. H 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 


PUBLIC ADDRESS 
EQUIPMENT 
WHOLESALER 

ALL LEADING BRANDS 

• TURNER • A.W.A. • GELOSO 

• SHURE • M.S.P. • ZEPHYR 

• B.S.R. • ACME • AMPERNOL 

• GRAMPION • A.K.G. • FOSTER 

• RESLO • R.C.F. • AUDIOCRAFT 

• AWIA • TOA • PIONEER 

Let us place you on our mailing list. 

HODGES SOUND SYSTEMS 

35 Lewis Street, 
BALGOWLAH, SYDNEY. 
Telephone 94-4193. 
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Phones 63-3596 
63-5973 


K AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — K 

i GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — | 

T RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — T 

S TRANSISTOR & VALVE TYPES. $ 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


60 WATT-SOLID STATE GUITAR AMPLIFIER (All Transistor) 

KIT SPECIFICATIONS: 60 watts—RMS. Input (5) sensitivities. 3mv ± 10mv+ lOmv -f 250mv 

Freq. Res. = 20HZ — 25KHZ — ± Idb. + 350mv. 

Total Harm. Dist = Less than 0.8% at rated output. Write tor further details 

ALSO AVAILABLE AS A STEREO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


1966 3in C.R.O. (MAY) 


1966 V.T.V.M. (Feb.) 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 


PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust.), 
March-April, 1965 


PLAYMASTER 112 

December, 1965 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 


PLAYMASTER 113 

March, 1966 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


REGULATED POWER SUPPLY 
1966 (June) 


TRANSISTOR M./VOLT METER 
1965 (January) 


(inc. sq wave). 


SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


1 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects iri Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 
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3-BAND DOUBLE CHANGE 
RECEIVER, 

MAY. 1966. 




3-BAND DSB TX, 
NOV. 1965. 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 



INSTRUMENTS. 

1 Sin Wide Range C.R.O. 

2 * 3in F/C C.R.O. 

3 3in C.R.O. (1966). 

4 C.R.O, Elecronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Proiect Multimeter 20K/V. 

8 Meterless Voltmeter. 

9 Milllvoltmcter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion^MilliVolt- 
meter. 

12 VTVM. 

13 1966 — VTVM. 

14 * 1960 Audio OSC. 

15 • 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

30 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep 
GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 * R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Geiger Counter. 

39 Direct Reading Impedance Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

42 • Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 • Valve and Transistor Tester. 


45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 

49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Elec tronic Pistol Range. 
BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 
REGULATED POWER SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 
VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

50 Vari-Tach Motor Speed Control. 

51 2KW—Automatic Light Dimmer. 

52 4KW—Automatic Light Dimmer. 
TACHOMETER. 

63 6 or 12 Volt Kit. 

64 * 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and Dwell 
Angie. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 

79 Mullard 2-20. 


80 • Wireless World 20-20 20w. 
(Trans.). 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 * Wireless World 20-20. 

86 Playmaster Unit 3. 

87 Playamster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

P.A. and GUITAR. 

AMPIF1ERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 
CONTROL UNITS AND 
PREAMPS* 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104. Playmaster No. 104. 

105 Playmaster No. 111. 

106. Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit. 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre- 

116 im* MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 


rUNERS. 

118 P’master Unit Style. 

119 P’master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M’watt Hi-Quality 
Tuner. 

RECEIVERS* 

122 Fremodyne 4—1967. 

123 Communications RX. 

124 Deltahet RX. 

125 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

128 * 1967 Interceptor 5. 

129 ALT. T’sistor Car Radio. 

130 Transporta 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

135 All Wave T’sistor 3. 

(• Kit Release Date — August, 
1967.) 

TRANSMITTERS. 

136 144 MHZ Linear Final (50w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHF. 

147 All Transistor. 

MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply Unit. 
CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 


STILL a TOP FAVOURITE 


Enjoy your 
leisure time 
and build 



Excellent frequency 
response. Low distor¬ 
tion figure. High in¬ 
put sensitivity. All 

controls self-contain¬ 
ed. 10 watts per 

channel. 


MINIWATT TWIN 10 STEREO — COMPLETE KIT $94.25 


LARGE STOCKS OF-SPEAKERS. TRANSFORMERS, RECORD 

PLAYERS, TAPE DECKS, VALVES, DIODES, TRANSISTORS, 
MICROPHONES, INSTRUMENT CASES, and all other items — 
write for your price list. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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CHOOSE THE BEST 
CHOOSE GOODMANS 


12 INCH HIGH FIDELITY LOUDSPEAKERS 


Goodmans loudspeakers possess an envied Tradition of 
Excellence, earned by setting the very highest stan¬ 
dards: of impeccable performance, enduring reliability, 
flawless reproduction and outstanding value. 

Goodmans range of 12" High Fidelity loudspeakers 
includes AXIOM 201; AXIOM 301, the world’s largest- 
selling 12" High Fidelity loudspeaker; TRIAXIOM 212c 
and 1220c—each the best in its class. 

Just look at these features— 

ALL MODELS 

A pure plastic roll suspension for the moving assembly, 
providing great strength and excellent acoustic termina¬ 
tion, and allowing long and linear excursion, reducing 
distortion to new, low limits. 

A pressure diecast chassis, in which open construction 
and high rigidity are combined to give positive align¬ 
ment of all parts and to minimise chassis resonances. 


Smart new hammered grey finish. 

AXIOM 201 and 301 

# Twin diaphragms—with automatic crossover from 
the 12" base cone to the smaller high stability plastic 
terminated inner cone. 

# Long throw aluminium voice coil suspended in a 
massive FEROBA 11 magnet system. 

TRIAXIOM 212c and 1220c 

# Twin cones, plus high efficiency HF pressure unit, 
in one compact unit. Built-in crossover and attenu¬ 
ator, on flying lead, for high frequency level 
balancing. 

# A full sized 12" Superfoam patented diaphragm for 
rich tone bass. 

The results speak for themselves. Hear them soon. 




THE FULL RANGE HIGH FIDELITY LOUDSPEAKERS 


AXIOM 201 

12 inch-15 watt-15 ohms 
Frequency range: 
30-16,000 c/s 


AXIOM 301 

12 inch-20 watt-15 ohms 
Frequency range: 
30-16,000 c/s 


ohms 


TRIAXIOM 1220c 

12 inch-20 watt-15 ohms 
Frequency range: 
30-20,000 c/s 


TRIAXIOM 212c 

12 inch-15 watt-15 
Frequency range: 
30-20,000 c/s 


For illustrated literature, write to your State Distributor (below) or to the sole Australian Agent :— 


BRITISH MERCHANDISING PTY. LTD. 

SHAW HOUSE 49-51 York St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 

Interstate Representatives: VIC. D. G. Lockwood & Co. Pty. Ltd., 810 Glenferrie Rd., Hawthorn . . . QLD. A. E. 
Harrold Pty. Ltd., 23 Charlotte St., Brisbane . ■. . SOUTH AUST. Stephen & Company, 53 Wyatt St., Adelaide . .. 
WEST AUST. 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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VARIETY FARE 

★ "ELECTRONICS Australia" 

'A Staff Review Panel 


ieiiotimtal 

THE GOLDEN TOUCH OF 
CHARLES MAGNUSON. With or- 
chestra, arranged and conducted by 
Paul Mickelson. Stereo, Supreme 
SS-2029. Also available In mono 
SM-1029. Supreme Productions 
(S. E. Asia) Ltd. 

Interest: Gospel pianist-entertainer. 
Performance: Melodic, entertaining. 
Quality: Excellent. 

Stereo: Normal. 

One has only to hear the opening 
bars of this new album to know that 
Paul Mickelson has had a large hand 
in its arrangement and presentation. 
With massed strings to give the “Man- 
tovani’’ sound, varied with touches of 
woodwind, brass and rhythm, he provides 
a melodic background for Charles Mag- 
nuson’s opening numbers: There’s No 
Disappointment in Jesus — Lord, Keep 
Your Hand On Me — He Leadeth Me. 
The piano assumes a more dominant 
role for “My Friend And I,” which is 
followed by the solo “Why Should He 
Love Me So?” and by the martial “We’re 
Marching To Zion,” backed with percus¬ 
sion and brass. 

On side two are: Down By The River 
Side — God Is Love — The Twenty- 
Third Psalm — My Redeemer — A 
Shelter In The Time Of Storm. In most 
of these the spotlight is again on Charles 
Magnuson, whose keyboard performance 
will bring pleasure to all who like varia¬ 
tions and improvisations on well known 
themes. The phrase “the golden touch” 
is as much deserved by Gospel pianist 
Magnuson as by any of the big-name 
pianist-entertainers. 

A thoroughly enjoyable record with 
arrangements that must surely tempt 
some of our local Gospel instrumental¬ 
ists. (W.N.W.). 

★ ★ ★ 

MATINS FROM THE TEMPLE 
CHURCH. Temple Church Choir, 
London, with Leon Goossens, Oboe. 
Organist and Director of Music: Dr 
George Thaiben Ball. World Record 
Club, stereo and mono S/T4237. 
Interest: As per title. 

Performance: Authentic presenta¬ 
tion. 

Quality: Good. 

Stereo: Normal. 

The detailed jacket notes by David 
Lewer relate something of the back¬ 
ground of London’s Temple Church, 
from the Middle Ages, through the 
troubled era of the Reformation to the 
period daitng from 1842, when the 
Temple Church took the initiative in 
popularising surpliced choirs and a 
strongly Anglican, related form of ser¬ 
vice. David Lewer also mentions the 
famous organs, which have enriched the 
worship of the Temple Church, and its 
famous organists: John Stanley, a per¬ 


sonal friend of Handel, Dr Hopkins and, 
currently. Dr George Thalben-Ball. 

Side 1 of the album is devoted to 
morning service. It begins with an in- 
troit “Blessed Are The Pure In Heart,” 
followed by P9alm 23, Psalm 121 and 
“Te Deum Laudamus in C major” 
(Thalben-Ball). All these are sung with¬ 
out accompaniment. The organ intro¬ 
duces “Jubilate in G Major” (Walford 
Davies), followed by “Jesu, Joy Of 
Man’s Desiring” (Bach) with Leon Goos¬ 
sens providing the oboe obbligato, repeat¬ 
ing a recording made 30 years ago for 
a 78rpm disc. Two hymns follow: “The 
King Of Love My Shepherd Is” and “Sol¬ 
diers Of Christ Arise,” the service con¬ 
cludes with the singing of Psalm 150. 

The evening service on side 2 includes: 
Prelude: If Any Man Will Follow 
Me — Psalm 24 — Magnificat in C 
Major (Thalben-Ball) — Nunc Dimittis 
(Thalben-Ball) — How Lovely Are Thy 
Dwellings (Brahms) — Hymn: Come 
Down O Love Divine — Hymn: Forth 
In Thy Name, O God, I Go — Trumpet 
Voluntary (Stanley). 

The whole recording is reverent and 
sensitive, without iany sense of it being 
a performance. That is as it should be 
for this is the music of Divine worship. 

I imagine, however, that it will find 
an audience from followers of devotional 
music who are looking for something 
other than the never-ending flow of Gos¬ 
pel songs of the more popular kind. 
(W.N.W.). 

★ ★ ★ 

THERE’S PEACE IN THE VALLEY. 
Jo Stafford and Gordon Macrae 
with orchestra conducted by Paul 
Weston, Mono. Capitol Encore 
series ENC-9250. Also in stereo 
SENC-9250. 

Interest: Duet arrangements. 
Performance: Beautifully sung. 
Quality: First rate. 

Some years ago, Jo Stafford and Gor¬ 
don Macrae teamed up to produce a 
best selling album “Whispering Hope.” 
“There’s Peace In The Vailley” is a sequel 
— and what a pleasant sequel it is. 
Each performer is an accomplished sol¬ 
oist in his own right and they are 
both heard to advantage in the phrases 
which feature ithe individual voices; yet 
they have the ability to blend their 
voices smoothly, with either one slightly 
dominant, as required by the arrange¬ 
ment. 

And behind it all, Paul Weston pro¬ 
vides a rhythmic, singing accompaniment 
that would be heard to best advantage, 
I imagine, in the stereo version. 

The program is mainly composed of 
more recent Gospel songs: He Bought 
My Soul At Calvary — Somebody 
Bigger Than You And I—I Believe— 
Shepherd, Show Me How To Go — All 
Through The Night — I May Never 
Pass This Way Again — You’ll Never 
Walk Alone — Oh, Holy Morning — 
He — Nearer My God To Thee — The 


Lord Is My Shepherd — Peace in The 
Valley. 

This is a very pleasant record which 
should have an appeal to all age groups, 
with the added attraction that it comes 
on the economy “Encore” label. Recom¬ 
mended. (W.N.W.) 

★ ★ ★ 

I BELIEVE IN MIRACLES. Mary 
Jayne with orchestra arranged and 
conducted by Ralph Carmichael. 
Stereo, Word (Gospel Film Ministry) 
WST-8382-LP. 

Interest: Gifted Gospel soloist. 
Performance: Smooth, capable. 
Quality: Good vocal. 

Stereo: Normal. 

Her father a bandleader and her 
mother a professional pianist, Mary 
Jayne continued the family musical tra¬ 
dition by marrying a bandleader herself, 
and becoming lead vocalist with her hus¬ 
band’s orchestra. Turning later to Gospel 
singing, she began to feature regularly 
on religious conventions, Youth For 
Christ rallies and Gospel television. 

Mary Jayne has a rich, smooth voice, 
more contralto than soprano in quality, 
and a style that bespeaks her earlier 
training in an atmosphere of ballads and 
blues. Ralph Carmichael’s backing is 
competent, but, unfortunately, the or¬ 
chestral sound lacks lustre — whether 


"1NNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"IN.NERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at l6oz sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 
Charlotte St. . 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 

It unobtainable 

For 1 sq. yd- « above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories . 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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PRE¬ 

STRESSED 


STRETCH 

RESISTANT 


Eliminates 




The most sensitive tape for the finest in sound 
AGFA PE RECORDING TAPES 

AGFA-QEVAERT LIMITED 

Melbourne • Sydney • Brisbane • Adelaide • Perth 
’ Registered trademark AGFA-GEVAERT Antwerp/Leverkusc 


AGFA-Q EVAERT 


sound fluctuations . . . 
reduces wear 
on recorder heads 


PE TAPES 


Write for FREE leaflet on Agfa 
recording tapes and accessories 


Agfa Recording Tapes have what any 
true tape enthusiast wants—greater 
clarity, sensitivity, uniformity, durability 
and wider range. Agfa PE (Polyester) 
Tapes are pre-stressed and stretch- 
resistant to eliminate sound fluctuations, 
and abrasion and we^r-resistant to give 
you the longest, strongest tape life 
ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple 
Play in a wide range of lengths and 
spool diameters. All three types of 
Agfa tapes are now available in various 
spool sizes in the new Novodur 
Cassettes. These plastic, almost 
unbreakable cassettes are 
excellent for library storage. 
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by reason of studio acoustics, or the 
recording channel I am not sure. 

The two sides contain twelve numbers 
in all: I Believe In Miracles—I Cannot 
Fail The Lord — How Great Thou 
Art — Faith And Prayer — Surely I 
Can Believe — Don’t Spare Me — Open 
Your Heart — His Name Is Wonder¬ 
ful — How Wonderful To Know —- 
Real Peace — It Matters To Him — Ill 
Be There. 

Overall, the sound is smooth and re¬ 
laxed — perhaps a little too relaxed 
for some. One you had better sample for 
yourself. (W.N.W.). 

★ ★ ★ 

HYMNS Sung by Bob Allen. Stereo, 
W and G, WG-S-25-5014. Also in 
mono WG-25-5014. 

Interest: Hymns simply presented. 
Performance: Relaxed. 

Quality: Fairly good. 

Stereo: Modest. 

The simply styled jacket gives no 
information whatever on Bob Allen. All 


I can say is that he has a mature, relaxed 
voice that ranges easily from baritone 
to tenor. He sings close-up on mic., 
with backing from a mixed chorus and 
electronic organ. 

With only very modest embellishment 
from the chorus he presents 11 well- 
known songs of devotion: A Mighty 
Fortress Is Our God — Holy, Holy, 
Holy — Prayer At Thanksgiving — 
Rock Of Ages — Onward Christian 
Soldiers — Goodnight, Sweet Jesus — 
Holy God, We Praise Thy Name — 
Faith Of Our Fathers — Nearer My 
God To Thee — Abide With Me — My 
Rosary. 

In terms of frequency response, the 
sound is well balanced but, here and 
there are traces of surface noise and a 
slight “edge” to the sound. However, 
these are minor criticisms, included for 
the sake of the hi-fi conscious reader. 
Those who like hymns sung simply and 
clearly could derive ia lot of pleasure 
from this one. I would like to be able 
to sing as well as Bob Allen! (W.N.W.) 


Instrumental, Vocal & Humour 


DIE FLEDERMAUS. Operetta by 
Johann Strauss, complete, two-disc 
set in box with libretto. World 
Record Club stereo S/T 4242/3. 

Interest: Popular operetta, complete. 
Performance: Bright and authentic. 
Quality: Very good. 

Stereo: Normal. 

Despite its popularity, there are sur¬ 
prisingly few complete recordings of “Die 
Fledermaus” (available. As far as I could 
ascertain, the only other version 
currently obtainable in Sydney is the 
three-disc Decca “Gala Performance” 
which costs $17.25. On these grounds, 
anybody requiring a satisfactory record¬ 
ing and not prepared to pay the price 
of the Decca set will welcome this two- 
disc set from World Record Club costing 
only $7.50. Despite the low cost, it is 
nicely packaged in a red linen covered 
box, and comes complete with libretto 
with German and English texts (the 
German liberally sprinkled with printing 
errors). 

The artists in this performance are 
those of the Vienna State Opera, which 
should be sufficient recommendation for 
most people for a rendering of this 
essentially Viennese music. The soloists 
are: Wilma Lipp (soprano) as Rosalinda; 
Rudolph Schock (tenor) as Eisenstein; 
Cesare Curzi (tenor) as Alfred; Renate 
Holm (soprano) as Adele; Walter Berry 
(bass) as Governor Frank; Claudio 
Nicolai (baritone) as Dr Falke; Eliza¬ 
beth Steiner (mezzo-soprano) as Orlof- 
sky; Ferry Gruber (tenor) as Blind. The 
chorus is the Vienna State Opera Choir, 
and the Vienna Symphony Orchestra is 
conducted by the grand old man of 
Viennese operetta, Robert Stolz. 

This strong cast gives an eminently 
satisfactory version of this most tuneful 
and amusing work. There are some 
points one could criticise—Wilma Lipp 
sounds a little strident in places and 
seems unable to produce a satisfactory 
voice trill; the male voices seem a little 
characterless (not unusual in this work); 
and to accommodate the work on two 
discs, there have been some cuts which 
are a little damaging to the plot, for 
instance, Alfred’s first entrance, when 
he makes his clandestine assignation 


with Rosalinde, is missing. However, if 
one accepts that cuts are inevitable in 
a two-disc version, the choice of what 
to leave in and what to cut out must 
always be a difficult one. 

The sound quality is very good, and 
in the solo passages and duets it is 
possible to distinguish every word (if 
you understand German, of course). The 
ensembles and choruses are unfortu¬ 
nately not so well recorded, and sound 
a little woolly. However, the small 
shortcomings in this recording can be 
disregarded in favour of its virtues. On 
the whoile, this is a splendid performance, 
carried along with great verve and full 
of the genuine Viennese aitmosphere 
which is essential for a performance 
of “Di'e Fledermaus.” (H.A.T.) 

★ ★ ★ 

THE MARRIAGE OF FIGARO. (High¬ 
lights). Encore (E.M.I.) mono only 
330EX 9259. 

Interest: Opera ihighlights. 
Performance: Highest standard. 
Quality: Good. 

This is a reissue on the Encore label 
of the highlights from the famous record¬ 
ing of “The Marriage Of Figaro” made 
some years ago, with a cast of inter¬ 
national artists; Elizabeth Schwarzkopf 
(soprano) as the Countess; George 
London (bass baritone) as the Count; 
Sena Jurinac (soprano) as Cherufbino; 
Irmgard Seefried (soprano) as Susanna; 
Erich Kunz (baritone) as Figaro. The 
orchestra is the Vienna Philharmonic, 
under Herbert von Karajan. 

This distinguished cast presents a 
sparkling performance of the grealt arias 
which abound in this delightful and 
witty opera—in my opinion, the best 
written by Mozart. The selection here 
consists of: Overture — Se Vuol Ballare 
—Non So Piu — Non Piu Andrai — 
Porgi Amor — Voi Che Sapete — 
Venite Inginocciatevi — Aprite presto — 
Crudel! Perche Finora — Hai Gia Vinita 
— (Vedro Mentr’ Io Sospiro) — Rico- 
nosci in Questo — Dove Sono — SulT 
Aria —^ Che Soave Zefiretto — Deh 
Vieni — Gente! Gente! 

Despite the age of the recording, sound 
quality is very good. (H.A.T.) 


PLESSEY 



Manufacturing 
skills produce 
outstanding 
Alnico and 
Ferrite, 
permanent 
magnets to 
both standard 
and special 
specifications 


send for our 
new standard 
alnico catalogue 
and price list 


Full details of all standard alnico 
permanent magnets are listed in 
this new, free publication. Write 
or phone Rola Division for your 
copy. 



Plessey Components 

Rola Division 

Princes Highway Noble Park 

Victoria 3174 Telephone 546 3066 54 
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gEMPIRE 


World's most perfect Hi-Fi components. Made in U.S.A. 

YOUR NEW 999 VE "PROFESSIONAL" STEREO CARTRIDGE 



The 999 VE will track the most challenging passages encountered in sound 
reproduction at forces limited only by the performance of your record playback 
system. Empire’s exclusive 4 pole, 4 coil, 3 magnet design assures linear frequency 
response extending well beyond 20,000 cps. Razor sharp stereo separation is main¬ 
tained across the entire stereo spectrum. Virtually undamped and distortionless, 
the micro mass moving system is individually weighted to specification. 

The 999 VE is a stereo cartridge designed for anything that a record can demand. 
For use in high performance record playback systems only. 

U.S. Patent No. 2875282. Other Patents Pending. 

TECHNICAL SPECIFICATIONS — EMPIRE "PROFESSIONAL" 999 VE 

Frequency Response 6-35,000 cps. Output Voltage 5.0 mv. per channel. Channel 
Separation more than 30DB. Compliance 30 x 10~‘’cm/dyne. Tracking Force i to 
H grams. Stylus .2 x .7 mil bi-radial elliptical hand polished diamond. Terminating 
Impedance 47,000 ohms. Stylus Replacement S 999 VE— ERD Purple. 

SPECIAL FEATURES 

15 Degree Vertical Tracking Angle • Exclusive Induced Field Moving Magnetic 
Cone Stylus • Fully compatible for stereo or mono # Complete freedom from 
hum pickup • Replaceable Stylus assembly • Lowest dynamic mass. Outstanding 
stereo channel separation # Very low tracking force required # No magnetic 
attraction to steel turntables • Low needle talk # Highest stylus compliance. 


FAMOUS EMPIRE TROUBADOR 398 „ ^ 

Perfectly engineered. Not 
even a whisper of distor¬ 
tion. A completely inte¬ 
grated 3 speed “Silent” 
record playback system. 
More Empire Playback 
equipment is used by FM 
Stereo Stations than any 
other brand. Equipment 
reviewers, professionals 
and audiophiles the world 
over acclaim the Troubadors as 
the best money can buy. 

(1) Audio Magazine: “Precise perform¬ 
ance ... an excellent buy for those who 
want the quality.” (2) American Record Guide 
(Larry Zide) “I found speed variations — that is, 
flutter and wow—to be inaudible . . . vibration ex¬ 
tremely low . . . Total rumble figures have not been 
bettered by any turntable I have tested.” Its massive turn¬ 
table is driven by a heavy duty hysteresis-synchronous motor 
that provides a constant speed regardless of current fluctuations. 
Only two moving parts, resilient nylon “seat” supports and 
cushions the rest of the main bearings. A continuous flexible belt 
(perfectly ground to a ±.0001 inch thickness) also contributes to 
its flawless performance. 




MODEL 8200 
IMPERIAL 


GRENADIER 
BOOKSHELF 
SPEAKER 

Frequency response: 30- 
20,000 cps. Power Handling 
Capacity: Music Power: 100 
watts. Sine Wave Power: 25-450 cps 
—60 watts, 450-5000 cps — 40 watts. 

5000-20,000 cps—20 watts. 12in woofer. 

Mid Range-Direct Radiator. Tweeter—Ultra 
Sonic Domed Tweeter. Satin Walnut finish. 
Overall dimensions 24|in W x 14in H x 12-l/8in D. 




Cbutis#iotu) 


TECHNICAL SPECIFICATION 


The specification refers to overall performance and this should be 
borne in mind when comparing figures with amplifiers and control 
units quoted separately. 


Power Output 
Frequency Response 
Power Response 
Harmonic Distortion 

Hum and Noise 
Negative Feedback 
Output Impedance 
Transient Response 
Crosstalk 
Channel Matching 
Balance Control 
Treble Control 
Bass Control 
Loudness 

Rumble Filter 


10 watts push-pull per channel. R.M.S 
30-20,000 c.p.s. ± IdB. 

35-20,000 c.p.s.~IdB. 

Less than 0.5% at IK/cs measured at 8 watts 
output + Id B. 

55dB below rated output. 

15d B. 

Alternative 4, 8, 16 ohms. 

Rise time 6 micro-secs. 

Better than 40dB. 

± IdB. 

Range of—lOdB each channel 
-a- 15dB.,— l2dB, at lOK/cs. 

+ l2dB,—l2dB, at 70 c.p.s. 

Switched. Superimposes increase in extreme 
bass and treble at low volume. 

—6db at 35 c.p.s. increasing at lower frequen¬ 
cies. 


221 INTEGRATED 
STEREO AMPLIFIER 

Shown in optional case 
of solid teak and vinyl- 
hide. 


Treble Filter 


Input Sensitivity 


Tape Recording 
Valves & 

Semi-Conductors 



8 K/cs. with slope of 12d b per octave above 
this frequency. 

Five pairs of stereo inputs as follows: 

Pickup I, Tape, Radio. 80mV at 2M ohms. 
Pickup 2 (magnetic pickups) 3.5mV at 50K. 
Tape Monitor 600mV at I00K. 

500mV output. Low impedance. 

4 x ECL86, 2 x ECC83, 2 x AC 107, 2 x OC7I 
2 x BY 114. 


Power Supplies AC 200-250 volts. Dual voltage (100-130. 

200-250 volts) to order. 

Consumption 70 watts. 

Weight Net. 14* lbs, 6.6 kgs. Packed 19 lbs, 8.6 kgs. 


Dimensions 


Width. 

Depth. 

Height. 

Chassis 

ins. 

12*. 

10*. 

4J. 


cms. 

31.4. 

26.9. 

12. 

In Case 

ins. 

13*. 

II. 

5*. 


CMS. 

34.0. 

27.9. 

13.4. 

Cut-Out 

ins. 

12*. 

— 

4*. 

cms. 

30.8. 

— 

11.4. 


You need no -technical or electrical knowledge to install Armstrong units. The interconnection is simplicity itself 
and a comprehensive manual, supplied with every unit, gives straightforward instructions for installation and operation. 
For the technically minded full servicing and circuit data are also given. 


These Hi-Fi products are world's best. For catalogues and more information write to: 

Sole agents for Australia TRUE FIDELITY C. PINCZEWSKI 


RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 
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MY FAIR LADY. Songs from the show. 
Regal (E.M.I.) stereo (compatible) 
SREG 1021. 

Interest: Show highlights. 
Performance: Excellent. 

Quality: Very good. 

Stereo: Good spread. 

If you are looking for an economy 
priced version of the songs from “My 
Fair Lady” you need look no further. 
This is a most enjoyable performance 
presented by a strong cast: The lead 
role of Eliza Doolittle is taken by charm¬ 
ing Ann Rogers, who has played the 
part both on Broadway and at London’s 
Drury Lane Theatre; Professor Higgins 
is played by that talented and versatile 
actor, Tony Britton; veteran English 
character actor and comedian Jon Pert- 
wee is Alfred Doolittle. 

This is one of the discs from the 
first release of the new low-priced Regal 
label from E.M.I., priced at $2.50, This 
is quite remarkable value for money for, 
apart from the excellence of the per¬ 
formance, the sound auality and stereo 
are both excellent. Highly recommended. 
(H.A.T.) 

★ ★ ★ 

THE SOUND OF MUSIC (highlights). 
Regal (E.M.I.) stereo (compatible) 
SREG 1003. 

Interest: Songs from the show. 
Performance: First rate. 

Quality: Very good. 

Stereo: Normal spread. 

Just about all the nice things one is 
able to say about the Regal release of 
“My Fair Lady” can be said about this 
disc also. The singing is remarkably 
good, especially that of the children’s 
choir, which has the right kind of fresh¬ 
ness and innocence; and one must make 
special mention of the rendering of 
“Climb the Highest Mountain” by con¬ 
tralto Shirley Chapman, which has none 
of the quavering often found in the sing¬ 
ing of the ageing ladies who seem des¬ 
tined to play this part on stage and 
screen. This is a difficult song, and needs 
somebody with sound musical training. 
Miss Chapman is a contralto with the 
Sadlers Wells Opera Company, and is 
therefore able to cope with the technical 
difficulties very well. 

Maureen Hartley and Charles West 
takes the parts of Maria and Captain 
von Trapp, and the Mike Sammes Sing¬ 
ers make excellent contributions in the 
choruses. All the big numbers are in¬ 
cluded in the selection, which comprises: 
Praeludium—Sound of Music—Do-Re- 
Me—My Favourite Things—Sixteen, 
Going on Seventeen—The Lonely Goat¬ 
herd—So Long, Farewell—Climb Every 
Mountain—An Ordinary Couple—Edel¬ 
weiss—Climb Every Mountain (reprise). 
Highly recommended as a bargain- 
priced disc. (H.A.T.) 

★ ★ ★ 

PETER AND THE WOLF and Carnival 
of the Animals. The Philharmonia 
Orchestra conducted by Efrem 
Kurtz, with Abbey Simon and Hep- 
zibah Menuhin (two pianos). His 
Master’s Voice (E.M.I.) stereo 

OASD 299. Available in mono on 
OALP 1728. 

Interest: Popular light classics. 
Performance: Straightforward. 
Quality: Excellent. 

Stereo: Normal. 

The orchestral side of “Peter and the 
Wolf’’ performances does not vary a 
great deal from record to record, since 
it is fairly simple material involving only 


tllllllllllllttlHIIIIIIItlHIIIIIIIHIIIIlUillimiltllllilHHMtlHIIlftHtlllUIIIIHHIIIIIIIIIIlllllllllltlllltllllttlimjnillltmill! 


NEW READER'S DIGEST ALBUM 

COUNTRY AND WESTERN MUSIC JAM¬ 
BOREE. 120 Songs of the American west 
and the Australian outback. Ten-record 
album by Reader’s Digest/R.C.A. Stereo 
and mono. With free bonus record “THE 
DROVER’S WIFE” by Henry Lawson, 
narrated by Nigel Lovell. 

Interest: Western, ouback, folk, dance and 
devotional. 

Performances: Consistently good. 

Quality: Good, silent surfaces. 

Stereo: Normal. 

It was with some reservation that I sat down one evening to review this 
ten-record set. At the best of times I’m not a devotee of country and western 
music, and 20 sides of cowboy and drover songs would seem to be more than 
flesh and blood could stand. But I might have known that Reader’s Digest 
would do better than this, as you probably gathered by the “interest” classi¬ 
fication above. There are songs of cowboys and drovers, to be sure, but there’s 
also a lot of folk and neo-folk, square dance and even three sides devoted to 
the simple Gospel hymns which people sing in country churches on both sides 
of the Pacific. 

Perhaps I can do no better than to summarise the notes jotted down while 
I sampled the 22 sides: 

Record 1: Two sides of country-style hits—most of them songs of unrequited 
love, set to jaunty tunes. 

Record 2: Songs of the American west; of cowboys and their lives and loves 
and reflections of fights and of empty saddles. 

Record 3: Hymns from tihe country church, sung by an appropriately small 
group ibut a good deal more skilled than the real life congregations— 
fortunately 

Record 4: Timeless folk favourites, polished and listenable. 

Record 5: A special group of songs—those made famous by Jimmie Rodgers 
and Hank Williams. The vocalists: Gene Martin and George McCormick. 
Record 6: Blue grass band and music for the square dance, with a five-string 
banjo and a country style fiddle swapping the lead. Spirited “sawing,” even 
if the pitch is suspect at times. Side 2: The same sort of thing with vocals. 
Record 7: A touch of reprise, with folk songs about railroads, jails and violent 
death and another half-dozen devotionals from the “local” congregation. 
Record 8: Country style songs that climbed to the top of the charts in the big 
cities: Tennessee Waltz, My Sunshine, Old Smokey, etc. 

Record 9: Songs of the Australian outback by Buddy Williams and “The Over¬ 
landers”—songs of cattle, rain, beer, Ned Kelly, Aborigines, shearers. 
Record 10: Featuring William Clauson and a specially assembled group of in¬ 
strumentalists and singers, this has a somewhat historical flavour, to do with 
wool, rum, shearing, mustering, prospecting and bullock teams. 

There is a tremendous difference between these two records and the other 
eight. The Nashville sound is so familiar to Australian ears that one tends to 
accept it as the “normal.” By comparison, the Australian accent is hard and 
gaunt, but perhaps reflecting, not inappropriately, the nature of the Australian 
outback. 

And what of the bonus disc “The Drover’s Wife”? Written by Henry 
Lawson and narrated by Nigel Lovell, it paints a vivid but not improbable 
picture of a battling family in a slab hut. It carried me back to the years when, 
in a country school, I sat alongside mates who lived in slab and bark huts, 
lined with corn sacks and with a wooden floor only in the best room. 

As one has come to expect of Reader’s Digest albums, the sound quality is 
excellent afld there is no trace of surface noise. (W.N.W.) 
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PUBLIC ADDRESS KITS 


AMPLIFIERS 



POWER: 60 watts R.M.S. 

INPUTS: 6 Microphones (Hi Z). Aux. (on back). 

OUTPUTS: 4, 8 and 16 ohms. 

VALVES: 3/I2AX7, 2/6CM5, 4/OA210 diodes. 

SIZE: 11 in x 8in x Sin app. Weight 221b approx. 

COMPLETE KIT includes knobs, labels (engraved escutcheon plate 
extra), handle, circuit, layouts and ALL parts. Full specifications 
on request. Variations such as Lo Z mics, Hi Z out, extra 
facilities available. PRICE SI20 ine. tax. Freight free. 

MICROPHONES with STANDS to suit above: Geloso M69. 
dynamic, cardiode, with stand-clip, 15ft lead, plus and full size 
stand. PRICE $40 inc. tax. Freight free. 


COLUMNS 


POWER HANDLING: 30 watts each. 

SPEAKERS: 4 Rola C8MPA/15 each (C8MX available slightly 

extra). 

SIZE: 40!n X 12«/ain x lOin. 501b. 

MATERIALS: Vain Panelboard, lin hair lining, cleats, Sarlon grill, 
black Vynex, chrome fittings, etc. COMPLETE KIT supplied 
with feet, corners, speakers, screws, plans, and ALL parts 
required to finish. PRICE: $110 inc tax. Freight free. 

SPECIAL OFFERS Complete system, amplifier, pair speaker 
columns. 3 microphones with stands. $325. 

All ELECTRONICS AUSTRALIA design amplifier kit sets avail¬ 
able at competitive prices. Write for a free, no obligation 
quotation. 


1 . / 0* /l63 Clayton Road, Clayton, Victoria 

l^laqbndqe ^Jound phone 544.4171. 
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“HI-FIERS” EVERYWHERE! 
HERE’S ANOTHER AKAI FIRST. 
THREE UNITS-IN-ONE! 

Our technicians have found a way to transcribe from your own 
mother tape, perfectly and easily anything you wish on to the 
cartridge tape. 

This dubbing capability is the additional feature of our new unit 
X-1800SD, which is an all solid state tape recorder and includes 
the Cross-Field head, as well as 4 track stereo/monaural record¬ 
ing and playback (reel-to-reel). 

Now, you can enjoy your own 8 track stereo cartridge recording 
and playback, at much less cost. This cartridge part is positioned 
in the side of the X-1800SD. It can be readily taken out for use 
in the home or automobile. 


MODEL X-1800SD 

FEATURES 

*REEL 4-tack stereo / monaural recording / payback. 4 
speeds (l%\ 7 l A\ 15' per sec.). Frequency re¬ 

sponse -30 to 23,000 cps. Automatic shut off, Instant 
stop lever. 3-digit index counter with reset button 
^CARTRIDGE 8-track stereo recording / playback. Tape 
speed ...(3 % per sec.). Forty minutes of continuous stereo 
recording(200 feet cartridge tape). Automatic track change 
system Cartridge program selector button. 
^CARTRIDGE/REEL-TO-REEL 12 Watts music power 
solid state amplifier. Transcribe from reel to cartridge. 
DIN jack, Stereo headphone jack, VU meter. Universal 
voltage selector (From 100V to 240V; 50/60 cycles) 


AKAI 

TAPE RECORDER 

0 AKA1 ELECTRIC CO., LTD. 

MIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 


N.S.W.: Magnecord Australasia Pty., Ltd. 210 Clar¬ 
ence St., Sydney Victoria: Magnecord Sales & 
Service, 3-Albury Rd. f North Balwyn Queensland: 
Magnecord Sales & Service 399 Montague Bd., 
West End; Brisbane S.A.: Magnecord Sales & 
Service, 8 Arthur St., Unley W.A.: Tedco Pty. Ltd.. 
579 Murray St., Perth 
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a few performers. The main burden of very competently. Sound quality is gene- 
interpretation falls on the narrator. Doing rally excellent, but towards the end of 
duty in this role here is that skilful the second side, where grooves are cut 
racconteur Michael Flanders (remember very dose to the label, some distortion 
a Ha. 


him in “At the Drop of 


iat?”) and is apparent. (H.A.T.) 

★ ★ 


surprisingly enough, he adopts a very 
straightforward view of his task. The 
narration is delivered in the most MORE TOP TANGOS. Stanley Black 


straightforward manner, with the con¬ 
trolled diction and nicely modulated 
voice of the educated Englishman; pos¬ 
sibly a little austere for children, but 
it will not irritate adults who dislike 
the “cotside manner” of some narrators 
in this work. 

While “Peter and the Wolf* is a natu¬ 
ral length for one side of an LP, “Carni¬ 
val of the Animals** is often stretched 


and his orchestra. Decca (E.M.I.) 
stereo SKLA 48121 Available in 
mono. 

Interest: Tuneful tangos. 
Performance: Accomplished. 

Quality: The best. 

Stereo: Well spread. 

Some time ago, Stanley Black made 
a disc entitled ‘Top Tangos” which was 


twnX Th, Z very well received by the record buying 

It W P Ubl ' C - WC11 > “ Wh « n y° U,re ° n 8 S 00d 

this disc represent excellent value for t j 1 i n g > 5 ^ w ; t |j ; t ” the saying goes, so 

Iwre, out 1 hue mitHp thie 


money. All the pieces are there, 


... .a,• - ... ^ Stanley has made this follow-up disc 

tad dUS o„“o -M « T.P, Tan gos ." S.tal. y is . 

“iVi'sur, ss mrzfjz 

is required, and the pieces present little it 

technical difficulties—even for the two conductor and arranger, and lt is hard 


pianists who play a major part. 

The playing rs entirely satisfactory all 


to imagine more pleasing versions of 
these numbers, entitled; The Pearl Fish- 
Poema — Violetta — Blaue 


through, except that the famous cello Sff « VloIett * 

solo “The Swan” sounds a little distant. Hummel (Nightfall) Tango della 

My guess is that the recording engineer Ros |„ 


Dark Eyes 
Serenade in the Night — El Amane- 
Yira, Yira — La 


did not provide a separate microphone n . . 

for the cellist. I suppose this could be caminito 

defended on the grounds that this is Cumparsita. ... . . „ 

how the piece would sound in concert There is a distinctly international fla- 
performance, but it is against modem vour in ffiis selection. Some of the tunes 
recording practice. Apart from this, the originated in Italy, some m Germany, 
orchestral tone is very good indeed, and others m Russia, end m the U.S.A. 

• - ‘ of the disc is besides the Spanish speaking countries. 

As usual with current Decca releases, 
. sound quality is superb. (H.A.T.) 

★ ★ ★ 


the technical quality 
first class. (H.A.T.) 

★ ★ ★ 

FANTASY: BALI, CEYLON and PAKL 

STAN. The Philharmony Orchestra THE SANDPIPERS. A and M Records 


conducted by Tetsusaburo Hiral. 
Calendar Classics (Festival) stereo 
SC-669,246. 

Interest: Symphonic music of Asia. 
Performance: Competent. 

Quality: Mostly excellent. 

Stereo: Good, even spread. 

Lacking any symphonic music 
of Asian origin, Japanese orches¬ 
tras have tended to play the familiar 


SAML-932,301, 


con- 


(Festival). Stereo 
Available in mono. 

Interest: Popular singing trio. 
Performance: Relaxed and 
trolled. 

Quality: Excellent. 

Stereo: Good spread. 

Poles apart from the frenetic wailings 
of some other young groups, the control¬ 
led and musicianly singing of the Sand 


classics of the Western world. It lis clear should appeal to adults tastes as 

that, with the growing interest in sym- we ^ as to ^e more conservative of the 
phonic music in Asian countries, this younger generation. The disc is froni the 
state of affairs cannot continue indefin- A an ^ ^ company, headed by Herb 
itely, and an Asian national school must Alpert, and it is no coincidence that any- 
arise sooner or later. In this disc we r ^ ea ?f^ by that company has this 

have music by an Asian composer who wj^e ap P € . • r 0 ? 11 ? . * st 

clearly can write symphonic music in the niodern ballads are included in the selec- 


occidental style, but coloured with 
oriental overtones. 

The program consists of (1) Bali Is 
land Suite, with six movements entitled 


tion: The French Song—Bon Soir Baby 
—For Baby—Inch Worm—It’s Over— 
Glass—Rain, Rain, Go Away—Yesterday 
—Michelle—Try to Remember—1*11 Re- 


Overture — Bali Nights — Monkey member You—Softly As I Leave You. 
Dance — Lagu Kanak-Kanak — Seaside supporting orchestra makes an 

Bali — Finale (Sarong Dance and Sea effective contribution emphasising the 
Ceremony); (2) Ceylon Island Suite with J? rtues . me L ody u harmony gather 
five movements entitled: Longing for t h ar J. beat and rhythm. The technical 
Ceylon Island — Ceylon Lullaby — is excellent; so is the stereo 

Barcarolle — Harvest — Finale (Festi- 9 P rea< ** (H.A.T.) 
val); (3) Two melodies based on Pakis- ★ ★ ★ 

p a T;/^n £3*1?*** in Kathak “\JTOO MUCH TEQUII.A. Ruben Rodri- 
Pakistan Spectacular. f guez an( | his Guadalajara Kings. 

These pieces appear to be all by a cer- ' ™ 1 - - 


tain Sabura lida (the information on 
the sleeve is a bit vague on this point). 
Much of it is beautiful and moving, 
much is lively and exciting, but none 
of it is boring. The Asiatic influence 
is evident throughout in. the thematic 
material. The orchestra used is small — 
it would probably be classed as a light 
orchestra here — but the musicians play 


Liberty (Festival) stereo SLYL-32,- 
306. Also available in mono. 

Interest: Mexican brass. 

Performance: Superb. 

Quality: Excellent. 

Stereo: Good. 

For a refreshingly different “brass” 
sound, Rodriguez combines the tradi¬ 
tional Mexican style with bright modern 


instrumentation, superbly executed, for 
his rendition of some not-so-traditional 
and not-so Mexican tunes such as “Win¬ 
chester Cathedral” The use of a more 
traditional Mexican approach for the 
what might be called “pop” tunes, does 
not give the artificial flavour which one 
might expect, and as demonstrated in 
similar recordings by other popular 
“brass” combos. 

The tracks are: Side 1: Winchester 
Cathedral — Pondo Hollywood — 
You’re Nobody Till Somebody Loves 
You — La Macaxena — Quando, 
Quando, Quando (Tell Me When) 
— Too Much Tequila. Side 2: 
Flor Silvestre (Mexican Wildflower) — 
Ay! Av! Ay! — Volare (Nel Blu, Di- 
pinto Di Blu) — Raquel — Strangers In 
The Night — Love Walked In. 

As the cover notes say, “the Rodri¬ 
quez sound is fresh, exciting, and, above 
all, infectious.” The disc is a package 
of delights and will be great entertain¬ 
ment for all who enjoy light sparkling 
music. Recommended! (A.J.L.) 


HOT LINE FOR SOUND. Bob and 
Phil and the Orchestra. Project 3 
(Festival) stereo SPJL-932,261. 
Available in mono. 

Interest: New Enoch Light release. 
Performance: Lots of percussion. 
Quality: Excellent. 

Stereo: Demonstration standard. 

This latest release in the new Enoch 
Light Project 3 series is subtitled 
“Musical exploration in beats . . . bongos 
. . . boffs.” Anybody who has heard any 
of the other Light discs will know what 
to expect. The basic melody is used as a 


EKCO - STYLUS 

RADIOGRAM NEEDLES 
DIAMOND OR SAPPHIRE 


• If has been truly said: 

• "EKCO-STYLUS i s the Rolls 
Royce among needles!" 

• EKCO-STYLUS is the needle 
which is fashioned by crafts¬ 
men. 

• EKCO-STYLUS compliments 
your records and makes you 
really HEAR the difference. 

• Your needle needs regular 
checking for wear facets •— 
have it examined FREE at 
our NEEDLE CLINIC. 

Alwoys insist on 
EKCO-STYLUS 

Obtainable from all good 
music houses. 


inquiring: 

ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. PHONE: 28-699! 
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Grundig 

world-range 

radios 

TR5000 

The Grundig name has become a legend for quality 
in radio sound. And with radios like the extra- 
ordinary Grundig Sattelit, it's no wonder! You can 
be an eavesdropper on the world. Two Superphon 
dynamic loudspeakers give you world-wide recep¬ 
tion on thirteen wavebands—with an unbelievable 
depth and clarity of sound. Short wave, FM, band- 
spread, too! The Satellit TR5000 is designed to 
operate on batteries or AC mains, and received 
VHF/FM, long, medium and short wavebands. The 
short wave coverage ranges from 10 to 187 m., 
split into four bands. 



TR3000 

The Ocean Boy TR3000 is not just a transistor radio, 
it is a perfect piece of precision engineering. The 
whole world's your oyster with the Grundig TR3000. 
Choose a wavelength by pressing one of the nine 
buttons and using the fine tuning control. See 
visually when you are at the point of best reception 
by the tuning indicator (which doubles as battery 
indicator). Adjust the bass and treble tone controls 
and you're hearing a radio that's built for listening 
to, not straining at. The Ocean Boy has two loud¬ 
speakers, 13 transistors, 8 diodes and 2 rectifiers. 
Provides matchless listening on VHF/FM, long, 
medium and 4 short wavebands (10 to 185 m.). 
Output is up to 2 watts (R.M.S.). 



Additionally, six bandspread short wave ranges are 
provided, shown on a separate scale with a rotating 
drum selector. The Satellit is fitted with 17 transis¬ 
tors and 11 diodes. It features a short wave fine 
tuning dial, automatic frequency control on FM, 
R.F. stage, a switchable ferrite aerial, a double 
extension telescopic aerial, a separate control for 
the bandspread short wave tuner, duplex drive on 
FM/AM, a tuning and battery indicator, and two 
multi-octave loudspeakers. The Satellit also has an 
illuminated tuning scale and separate bass and 
treble controls. Sockets are provided for head¬ 
phones, external aerial and earth, ca-r aerial, record 
player, tape recorder and external battery power 
supply. 

The Satellit transistor 5000 has a handsome padded 
graphite case with chrome and satin silver trim. 
It measures 16" x 10" x 4£". 


— GRUNDIG SALES & SERVICE 


By Goldring Engineering (A'sia) Ply. Ud. 

N.S.W.: 443 Kent St.. Sydney . 29-1275/6/7 

VIC.: 368 Little Bourke St.. Melbourne .... 67-1197 

W.A.: 91 Hay St.. Subiaco, Perth . 8-4988/9 

QLD.: King & King. 77 Queen St., Brisbane . . 2-3711 
S.A.: 77 Wright St.. Adelaide . 51-5117 

GEP344R 



GRUNDIG . . , the world's largest manufacturer of tape recorders . . . stereograms . . . and dictating machines. 

ntCTRONlCS Australia, October, 1967 


124 



























framework around which to build an 
edifice of percussion effects. Some people 
find this original, imaginative and excit¬ 
ing — others find it just one big yawn. 

If you are in the former category, this 
new disc will have plenty of appeal. The 
performers are obviously very skilful, 
the tunes are some of the current hits, 
and, of course, the sound quality is 
superb. As usual with Enoch Light re- 
ordings, the stereo separation tends to 
be rather extreme, but presumably per¬ 
cussion buffs like it this way. 

Track titles are: Blowin’ in the Wind 
— Big Spender — Baubles, Bangles and 
Beads — America — Michelle — I’ve 
Got a Right to Sing the Blues — Taste 
of Honey — Riddle Me This — Pussy¬ 
foot — The Telephone Song — Feelin’ 
Good — Out Of Nowhere. (H.A.T.) 

★ ★ ★ 

AND WE WERE LOVERS. Shirley 
Bassey. United Artists (Festival). 
Stereo SUAL-932,291. Available in 
mono. 

Interest: Popular entertainer. 
Performance: Typical. 

Quality: First class. 

Stereo: Normal. 

This is the mature Shirley Bassey, sing¬ 
ing with complete assurance, in a voice 
sometimes as cold and hard and brilliant 
as Arctic ice, sometimes as warm and 
radiant as summer sunshine. Some may 
miss the fresh eagerness of her early re¬ 
cordings, but most Bassey fans will no 
doubt welcome this latest selection, with 
the artiste at the peak of her form. The 
supporting orchestra is not named, but it 
provides excellent accompaniments. Tune 
titles are: And We Were Lovers—Sum¬ 
mer Wind—Somebody Like Me—It Must 
Be Him—Big Spender—The Impossible 
Dream—Dommage, Dommage—On a 
Clear Day—If You Go Away—That’s 
Life. 

This is the type of material which 
Shirley Bassey can handle to perfection 
(it is hard to imagine any other singer 
equalling her performance of “Somebody 
Like Me”) and since the orchestra sup¬ 
port is very effective, and the technical 
side of the disc leaves nothing to be de¬ 
sired, this is a disc which Bassey fans 
can buy with confidence. (H.A.T.) 

★ ★ ★ 

SPANISH DELIGHT. John Gary. RCA 
Dynagroove. Stereo LSP-3875. 
Interest: Songs in Spanish. 
Performance: Good singing. 

Quality: Excellent. 

Stereo: Fine. 

' This is Irish-American John Gary’s 
twelfth disc, and those who know him 
from his earlier recordings might be sur¬ 
prised to find him singing in Spanish on 
this occasion, since all his previous re¬ 
cordings have been solely in English. 
However, Mr Gary has not suddenly be¬ 
come an accomplished linguist—in fact 
he learned the Spanish lyrics for these 
songs by rote. Considering this, he makes 
a pretty good job of the pronunciation—I 
can say this, as I have a reasonably good 
knowledge of this language myself. 

The 12 tracks are: Malaguena— 
Quireme Mucho—-Poinciana—Made For 
Each Other—You Belong to My Heart— 
Cu-Cu-Rru-Cu-Cu Paloma — Guantana- 
mera — Granada — Maria Elena — 
Spanish Moonlight—Without You— 
Cuando Caliente el Sol. John Gary makes 
full use of his remarkable three octave 
voice range, and sings very pleasantly. 


He is ably supported by Marty Gold, who 
did the arrangements and conducted the 
orchestra. (H.A.T.) 

★ ★ ★ 

TILL THE END OF TIME. Nelson 
Eddy. Liberty (Festival) stereo 
SLVL-932, 312. Available in mono. 

Interest: Nelson Eddy’s last disc. 
Performance: Sentimental. 

Quality: Excellent. 

Stereo: Normal. 

Nelson Eddy made these tracks shortly 
before his death, and the sleeve note 
was written while he was still alive, per¬ 
forming in night clubs. Despite his age 
at the time, Mr Eddy’s voice was still 
strong and vibrant, with no trace of un¬ 
steadiness. Since the early 1950s, he had 
been performing in nightclubs, singing 
the sentimental type of ballad exempli¬ 
fied by the selection in this disc. In his 
nightclub act, he was partnered by 
soprano Gale Sherwood, but Miss Sher¬ 
wood takes no part in this recording. 

There are 10 tracks with the follow¬ 
ing titles: The Lamp is Low—My Rev¬ 
erie — Strange Music — Laura—Stella 
By Starlight — Stranger in Paradise- 
Full Moon and Empty Arms—If You 
Are But a Dream—As Years Go By- 
Till the End of Time. Those who know 
their classics will recognise Ravel’s “Pa- 
vane for a Dead Princess” in the first 
track, Grieg’s “To Spring” in the second, 
and, of course, Borodin’s “Polovtsian 
Dances” in the well-known “Strangers 
in Paradise.” (H.A.T.). 

★ ★ ★ 

FUNNY YOU SHOULD ASK, starring 
Morey Amsterdam. Mono, Parlo- 
phone PMEO-9329. 

Interest: Funny-man Amsterdam. 
Performance: Excellent, but . . . 
Quality: Good. 

While here in Australia recently, 
Morey Amsterdam intrigued television 
and nightclub audiences alike with his 
never-ending stream of wisecracks. In 
this album he assumes the role of eight 
famous peoiple from history for purposes 
of a crazy radio-style interview. Frederic 
Chopin — Lady Godiva’s Husband — 
Sir Isaac Newton — Buffalo Bill Cody— 
Martha Washington — Christopher Col¬ 
umbus — Dr Sigmund Freud — P. T. 
Biarnum. The “interviews” are very well 
done and the studio audience have a 
whale of a time but, unless you’re well 
versed in the American scene and up to 
date in your double entendres, you’ll 
only crack about one wave in three! 
Mainly one for Morey Amsterdam fans. 
(W.N.W.). 

In Brief . . . 

AMOR! Pepito and his orchestra. Col¬ 
umbia Studio 2 stereo (E.M.I.)—SCXO 
7783. It’s Bossa Nova all the way in 
these 12 tracks, played “real cool” by 
Pepito and his orchestra. The arrange¬ 
ments are excellent and feature a wiide 
variety of instruments, skilfully used to 
set the right mood for the piece. In this 
scheme of things, the harp, celeste and 
harpsichord also find a place. Titles are: 

Meditation — How Insensitive-And 

I Love Her — Bach to Bossa — Little 
Boat — O Pato — Quiet Nights — 
Dindee — And Roses and Roses—You 
Stepped Out of a Dream—Tony’s Tune 
—Star Eyes. High quality sound and 
good stereo, naturally. (H.A.T.). 



CELESTION “STUDIO SERIES” 
LOUDSPEAKERS 


Celestion 12 In. co-axial loudspeakers have 
been received most enthusiastically by audio 
enthusiasts and music lovers in Australia. 
Clarity, transient performance and attack are 
particularly satisfying. Both models feature 
co-axial tweeters with electrical cross-overs 
at 4 kHz. 


The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts 
R.M.S. Encel Price including 
Sales Tax .. 


$39.50 


The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted as 30-18,000 
Hz. A special “Brilliance” control operates 
in the tweeter circuit — the electrical cross¬ 
over is at 4kHz. See reviews in the 
“Gramophone” p. 511, April *65, and 
“Hi-Fi News” p. 75, June. ’65. 

ENCEL PRICE CX2012 (includ- fcCA AA 
ing Sales Tax) .. $0*7.UU 



THE NEW MODEL HF 1300 Mk. li TWEETER 

A further development of the popular HF1300 
tweeter, which was patterned on the well- 
known GEC BSC 1853 tweeter. Frequency 
response is 2kHz. to 15 kHz. plus or minus 

2 dB. and extends well beyond the latter 
frequency. Impedance is 15 ohms at 10 
kHz. Recommended crossover frequency is 

3 kHz. This tweeter adds 

“sparkle” to any speaker sys- CA 

tern. Including Sales Tax _ $ I f .OU 



IF THERE’S A BATTLE OF THE COMPACTS 
. . . THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . . and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform¬ 
ance. Although only 12 in. x 6 % in. x 8 V 4 in. 
the “Ditton 10” incorporates two units, the 
bass reproducer being a specially designed 
“long throw” model which extends LF re¬ 
sponse. Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm impedances are 
available ... the 3 ohm model is ideal for 
use with solid state amplifiers and tape 
recorders. See the reviews in “Hi-Fi News”, 
p. 433, Oct., ’65, and the “Gramophone”, 
p. 41, June, ’65. Write for copies of these 
enthusiastic reports. The “Ditton 10” is 
beautifully finished in teak or walnut veneers. 
These compact systems are used by one of 
Australia's leading universities 
to reinforce sound in the audi- <bJCA AA 

torium. Including Sales Tax $Dw7.UU 


ALL ENCEL PRICES INCLUDE SALES TAX. 
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Tel. 42 3762. 
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IN HI-FI smto EQUIPMENT BY CLASSIC 



Based on the R. & H. Paymaster 106 and 
101 Amplifiers with these added features:* 


|o o io o id o i 


• Loudness control giving bass boost at low volume, 

• Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 

• Calibrated dial available for all States showing main 
stations in larger type. 

• Fully guaranteed. 

SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of S30 to 1,600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used:—4 6GW8, 12AX7 or 12AU7. 6AN7. 6N8. EM84 and 2,210 diodes. Dimensions 15V*’* x W * 11 

106 UNIT WITH TUNER 101 UNIT WITH TUNER i 


• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain orientated output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.50 

106 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type 3000 changer fitted with 9th Sonatone ceramic cartridge and 
diamond stylus and two Magnavos 8WR or Rola 8CM. 8in Hi-Fi 

speakers. 

$160.00 FREIGHT 


• Output 11 watts per channel (22 watts). 

~ Incorporating Ferguson type O.P. 387 grain oriented output trans- 
giving 


formers 


frequency response of 20 to 30,000 cycles. 

$119.50 

101 AMPLIFIER WITH GARRARD CHANGER 

AND HI-FI SPEAKERS 

Type AT6 changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 

EXTRA $190.00 



PLAYMASTER 

THE NEW MULLARD 



BOOKSHELF LOUD 

BOOKSHELF MINI 



SPEAKER SYSTEM 

SPEAKER UNITS 


jj 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 

As featured In “Mullard Outlook/* 

April. 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 

B/S Speakers coating more than twice the 
amount and are ideal where space Is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating ) 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available in 7V* or If ohm Impedance. 

$27 each 

Post and packing: NAW, 61.66, Interstate 62.S6. 




CABINET 

DIMENSIONS 

II- a 12*' x 7** 

Post and packing: 

N.S.W. $2.00, Interstate $3.00. 
Complete kit of pang less Cabinet but 
Including Speakers, Inductance, Condenser, 
Resistor, lonabond and Speaker Silk. 

$17.50 each 

Available 7VS or IS ohm Impedance. 

CABINET 

DIMENSIONS 

I4ln s tin x Sin 


NEW SUPER BOOKSHELF SPEAKERS ii featured in December '66 "Electronic* Australia." Finished in Teak, Walnut er Maple 
_ $39.00 each, postage $2.00. __ 

NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT EXTRA 


It? AMPLIFIER 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12AT7# 2—6BQ5, and 
6CA4 rectifier. 



loocld t> C5JM 


106 AMPLIFIER AND 
TUNER 
$104.00 

MIGHT EXTRA 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1,600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted In attractive metal case finished in grey with control 
panel in silver and black with matching knobs and switches. 

• Dimensions: 13V5in x 5 Vi in x llin. 

• Fully guaranteed. 


£ r . 


166 AMPLIFIER 

• Output 8 watts 
channel (16 watts), 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30.000 
cycles. 

• EM84 tuning indicator. 

• Valves used 6AN7 6N8, 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — 0A210 
rectifiers. 


THE ABOVE AMPLIFIERS SUPPLIED WITH THE HEW GARRARD 1.000 CHANGtR. WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA RCMX HI-FI SPEAKERS 

107-$116.75 FREIGHT EXTRA 


106—$141.25 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71 2145 
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GIPSY VIOLINS. The English Strings 
with Frank Chacksfield and his orches¬ 
tra. Ace of Clubs (E.M.I.) stereo SCLA 
1212. (And mono.). 

The word “Gipsy” in the title need 
not be taken too literally. Some of the 
tunes do not seem to have any connec¬ 
tion with gipsies at all, while the others 
are the kind of romantic ballad found in 
stage shows and films. The numbers are 
all very tuneful and are nicely played 
by the double orchestra. The tunes are: 
Where the Woods are Green — Play 
to Me Gipsy — Czardas — Gipsy Love 
— La Cumparsita — Tzigane — Tzena 
Tzena Tzena — Gipsy Moon — Golden 
Earrings — Dark Eyes — You and the 
Night and the Music — Play Gipsies, 
Dance Gipsies. Sound quality and stereo 
separation are both good and, at the Ace 
of Clubs price, this is good value for 
money. (H.A.T.) 

FUN AND FERE AND GOOD MUSIC. 
The Living Brass. Camden (RCA) stereo 
CAS-143 (or mono). The Living Brass 
abandon the Mariachi style (thank 
heavens) and play straightforward up¬ 
tempo arrangements of popular numbers 
in this new Camden release. Contents 
are: That’s Life—Cry—Riders in the 
Sky—Que Sera, Sera—Besame Mucho— 
Sunshine Superman — You Belong to 
My Heart — My Little Tramp—Tanger¬ 
ine—Mariachi Blues. Although an econ¬ 
omy-priced disc, this is a new recording, 
with excellent sound and stereo. (H.A.T.) 

A MAN AND A WOMAN. Ferrante 
and Teicher, with orchestra. United 
Artists (Festival) stereo SUAL-932,289 
(or mono). The popular Ferrante and 
Teicher piano duet team present their 
versions (for two pianos and orchestra) 
of 12 themes from current screen epics. 
These two skilful performers have the 
piano duet business to themselves nowa¬ 
days — certainly there are no other 
performers currently operating who are 
in this class. United Artists contribute 
technical excellence and well spread 
stereo. Titles include: A Mian and a 
Woman—Song of the Bible—Is Paris 
Burning — After the Fox — Judith— 
Born Free — Hawaii — Magnificent 
Seven. (H.A.T.). 

EXOTICA TODAY. Martin Denny with 
orchestra. Liberty (Festival) stereo 
SLYL-932,460 (or mono). 

Not having had the pleasure of en¬ 
countering Martin Denny before, I can¬ 
not say precisely what part he plays in 
Phis very pleasant sounding collection of 
:urrent hits. The sleeve note is not help¬ 
ful, and merely mentions that he plays 
n a night club in Hawaii. However, 
)iano and vibraphone both play promi¬ 
nent parts in these arrangements, so pos¬ 
sibly he plays either or both, or perhaps 
ne merely conducts /the orchestra. What- 
jver tihe ingredients, the finished product 
s very smooth and polished, with nicely 
>alanced orchestral arrangements embd- 
ished with tropical sounds for added 
iffect. The 12 tunes include: The Sha- 
low of Your Smile — The More I See 
>f You — Love Me With All Your 
leart — Strangers in the Night — 
^ara’s Theme. Technically, the disc is 
ixcetlent. (H.A.T.) 

VICE GIRLS DON’T STAY FOR 
IREAKFAST. Julie London. Liberty 
Festival) stereo SLYL-932,458 (or 
nono). 

It is obvious from the portrait of 
ulie London on the sleeve that she is 
ery photogenic, but one thing she cer- 
linly is not is “discogenic.” No doubt, 


in the atmosphere of a night club, her 
obvious physical attractions would com¬ 
pensate for her vocal shortcomings, but 
in the confines of the home the effects 
of her husky croakings border on the 
ludicrous. Listen well before you decide 
to buy this one. There are 10 tracks, 
including: Nice Girls, etc. — When I 
Grow Too Old to Dream — Everything 
I Have is Yours — You Made Me 
Love You — I Surrender Dear — You 
Go to My Head. (H.A.T.) 

HERE WHERE THERE IS LOVE. 
Dionne Warwick. Scepter (Festival) 
stereo SJL-932,165 (or mono). 

This new disc from Dionne Warwick 
is not likely to please the discerning 
audio enthusiast with good equipment, 
mainly because the particular combina¬ 
tions of instruments used here, including 
strings and electric guitars, sounds muzzy 
and rather shrill, particularly when the 
effect is reinforced by the hard edge 
which comes into Miss Warwick’s voice 
in louder passages. An added disadvant¬ 
age is the indifferent support from a 
vocal group. If you are a staunch War¬ 
wick fan you will probably want this 
disc anyway, despite the snortcomings, 
but otherwise there are probably better 
discs from this popular performer in 
the Festival catalogue. Track titles 
are: Go With Love — What the World 
Needs Now is Love — I Just Don’t 
Know — Here Where There is Love— 
Trains and Boats and Planes — Alfie — 
As Long As He Needs Me — I Wish 
You Love — I Never Knew — Blowing 
in the Wind. (H.A.T.) 



Graeme 

Bell 

Says . . . 

la . 

ACKER IN NEW ZEALAND WITH 
HIS PARAMOUNT JAZZ BAND. 
Columbia. Stereo SCX07788. Also 
on Mono. 

Interest: Traditional jazz. 
Performance: Live performance 

inconsistencies. 

Quality: Fair. 

Stereo: No separation. 

This is the new modernised Bilk 
band, using four front line instruments 
with his usual four-piece rhythm. The 
additional wind instrument is Bruce 
Turner, ex-altoist with Humphrey 
Lyttelton, and the band’s new trumpeter 
from Scotland, A1 Fairweather, is also 
heard on this new album produced in 
New Zealand. 

The 10 tracks, including two new 
compositions by Acker entitled “Front 
Seat Driver” and “Ludo,” were recorded 
live at concerts in Wellington and Auck¬ 
land during the band’s third tour of 
New Zealand in September, 1966. These 
tours are now a regular part of the 
overseas itineraries of tlhe Acker Bilk 
and Kenny Ball bands who, since being 
scrubbed by our local promoters after 
their visits to this country about five 
years ago, see little more of Australia 
than the airport at Mascot when chang¬ 
ing planes. 

There is a lot of good swinging jazz 
on this album, and audience applause 


IMPORTED SPEAKER ENCLOSURES — 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked and 
despatched anywhere. All “Sonic" systems 
are 8 ohms impedance. 



MODEL AS-61. A slimline 5 speaker system 
with four bass/mid range units and a 

tweeter. Enclosures are only 4 V 2 in. deep — 
ideal for bookshelf installations. Will handle 
up to 20 watts music power. Size is 21% 
in. x 17% in. x 4% in. 

Legs are detachable. Inc. CA 

Sales Tax . $OD.DU 

MODEL AS-302. A 2 speaker system with 

a 12 in. woofer and a horn type tweeter. 
Frequency response is ex¬ 
tremely wide. Inc Sales QQ 



MODEL AS-63. The AS-63 is a special book¬ 
shelf size speaker enclosure with a 6 V 2 in. 
floating suspension woofer and a horn type 
H.F. unit. Although only 14V4 in. x 9% in. 
x 8 % in. reproduction is excellent; used with 
more elaborate speaker systems a magnifi¬ 
cent "spread” of stereophonic 
sound becomes available. Inc. EA 

Sales Tax .. $03.DU 

MODEL AS-60E. 18% in. x 12% in. x 15 in. 
$26.50. An excellent slim pro¬ 
file enclosure for a modest j£26 50 


outlay. Inc. Sales Tax 


SONICS AS-301 SPEAKER SYSTEMS 

The new Model AS-301 is a 5 speaker 4 way 
system andSocorporates a 12 in. woofer with 
a long throw voice coil for outstanding bass 
reproduction, an 8 in. sealed metal back 
mid-range speaker, two 2 Vi in. treble speakers 
and a horn type tweeter. Cabinet size is 
26% in. x 15V 2 in. x 11% in. Finish is 
selected walnut veneer, care¬ 
fully hand crafted. Including fc*7C AA 

Sales Tax .... $f D.UU 

See and hear “Sonics” enclosures at Encel 
Stereo Centres in Sydney or Melbourne . . . 
they're exceptionally good value at these 
low Encel prices! 
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ORTOFON 

WORLD LEADERS IN TONE ARM 
AND CARTRIDGE TECHNOLOGY! 



vj. Over 90% of Australian radio and television sta- 
tions (and recording studios) have standardised on 
ORTOFON moving coil pick-ups. Audio engineers 
with facilities for precise measurement specify 
ORTOFON; the ORTOFON moving coil system has 
been proven reliable, predictable and consistent . . . 
as well as being inherently more linear. Only ORTO¬ 
FON cartridges satisfy professional demands for 
stable, distortion-free pick-ups. 


The audio enthusiast seeking the ultimate in high-fidelity reproduction 
can purchase ORTOFON arms and cartridge with complete confidence 
for the most realistic high-fidelity sound originates with ORTOFON. 
The new ORTOFON S-15 series cartridge has been acclaimed by 
critics all over the world. Tracking angle is precisely 15° and the 
most complex wave form may be traced at 1 V 2 grams stylus pressure; 
the superbly polished elliptical diamond stylus is fully protected 
should the cartridge be accidentally dropped to the record surface. 

Specifications — 

Frequency response: 20-20,000 Hz. ± 2 dB. 

Static compliance: 20 x 10- 6 cm/dyne. 

Channel separation: 20-30 dB. 

Stylus: 0.0007 x 0.0003 elliptical diamond. 

Equivalent mass: 0.9 mg. 

The ORTOFON elliptical diamond stylus closely approximates the 
shape of the original cutting stylus, and will track without distortion 
due to pinch effect . . . this freedom from distortion being obvious 
towards the label where pinch effect is always a problem. 

Illustrated is the popular SMG-212 tone arm fitted with the “G” shell. 
ORTOFON tone arms are available in nine models. When the open- 
front metal “G” shell is used any cartridge may be fitted. 

We invite you to fisten to ORTOFON today at your favourite hi-fi 
supplier; listen to the astounding difference! 



Australian National Distributors: 


Head Office: Sydney Office: 

Mmm (^vmfjlPQGjj.JLQdL. f el E Sf 8 b 1 e 0 t 1 h * street ’ Melbourne ' Vic ' f e i R <Ko eet ’ Nor,h Sydney ’ N,s,w ' 


INTERSTATE REPRESENTATIVES; 

A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
land: Sydney G. Hughes, 154-158 Arthur St., New Farm. Brisbane. Tel. 58 1014 
.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


Tas.: K. W. McCulloch Pty. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street, Darwin. Tel. 3801 
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and Acker’s witty announcements have 
been left in, giving a relaxed on-the- 
spot atmosphere to the Whole thing. 
Those, however, who revel in the contra¬ 
puntal ensemble line of the normal three 
wind instrument set-up might be dis¬ 
appointed in the bands new approach, 
which is mainly iheacbarranged riffs 
interspersed with solos. For my money 
the most likable track is “A Taste of 
Honey,” (which Acker announces as a 
“waste of money,”) and then proceeds 
to play it with great beauty over Stan 
Greig’s harp-like piano arpeggios. 

The recordings has the usual dis¬ 
advantages of a live performance, but 
it should be remembered that in a con¬ 
cert performance the prime concern of 
the band is to entertain the audience. 
Movement plays a big part in this 
showmanship, thus it is virtually impos¬ 
sible to maintain a satisfactory balance 
all through. The low level of signal 
impressed on the disc will necessitate 
turning up your volume control beyond 
the normal setting. 

★ ★ ★ 

THOROUGHLY MODERN. Bob Thiele 
and His New Happy Times Orches¬ 
tra. Anipar (Festival) Stereo SML- 
932318. 

interest: Thoroughly old tunes. 
Performance: Studio competence. 
Quality: Colourful. 

Stereo: Normal spread. 

The renaissance of interest in the 
music of the 1920s seems to be of a 
permanent nature — in fact, I can’t 
remember any hotel or nightclub work 
I’ve done in the past 20 years where 
there hasn’t been a roaring twenties 
sequence in the floor show at some time 
or other. The new film “Thoroughly 
Modern Millie” seems to have become 
the latest excuse to release records com¬ 
prising tunes of the Charleston days, 
and on this album we have “Sugar 
Blues,” “Betty Co-ed,” and “Japanese 
Sandman,” etc. Steve Allen sings “I’m 
Just A Vagabond Lover” and “Barnacle 
Bill The Sailor”; Teresa Brewer sings 
“Jimmy” and “Thoroughly Modern 
Millie.” 

There are shades of Whiteman and 
Beiderbecke in this album, and in addi¬ 
tion to first-class studio musicians, Bob 
Thiele has assembled some of the old 
jazz musicians such as Max Kaminsky, 
Pee Wee Russell and Lou McGarity, 
who thrust their horns into some of 
the numbers for a few brief bars. 

★ ★ ★ 

JIMMY DORSEY’S GREATEST HITS. 
Festival, Stereo, SDL-932,253. Also 
on Mono. 

Interest: Big band era. 

Performance: Graceful. 

Quality: Good. 

Stereo: Electronically re-channelled. 

This comes from the era when the 
big bands dominated the musical scene, 
and one of the greats was, iof course, 
Jimmy Dorsey. The album consists of 
some of his million sellers, such. as 
“Green Eyes,” “Amapola,” “Yours,” 
“Tangerine” and “Brazil,” all of which 
feature the voices of Bob Eberly and 
Helen O’Connell. 

There are four instrumentals, includ¬ 
ing “Contrasts,” which was the band’s 
theme, “Parade of the Milk Bottle Caps,” 
a Dorsey composition, and “Dusk in Up¬ 
per Sandusky” featuring that marvellous 
drummer, Ray McKinley. This was not a 
jazz big band like some of the others 
at that time, but rather a smooth com¬ 
mercial outfit with plenty of gracefully 
arranged romantic songs in its repertoire. 


“THOROUGHLY MODERN MILLIE” 
—The Dukes of Dixieland. Festival. 
Stereo SD-932,274. Also on Mono. 

Interest: Tunes of the 20s. 
Performance: Happy but careful. 
Quality: Adequate. 

Stereo: Normal spread. 

These are some of the tunes included 
the new motion pioture ‘Thoroughly 
Modern Millie,” and the Dukes give them 
just the right treatment. In addition to 
good old stalwarts such as “Stumbling,” 
“Poor Butterfly,” “Baby Face,” ‘‘Do It 
Again,” there are four new ones includ¬ 
ing the title song. The others are “Jim¬ 
my,” “The Tapioca,” ‘The Jewish Wed¬ 
ding Song” of which the last two are the 
most interesing and very catchy. The 
Dukes use a variety of treatment on this 
album, and there is more use of written 
arrangements than usual. Guitar is used 
in some of the numbers, whereas in 
others such as “Rose of Washington 
Square” which is given a typical dixie¬ 
land treatment, banjo plays a prominent 
part. 

I fancy that this time the Dukes have 
replaced the acoustic bass with electric 
bass, and I find the notes of this instru¬ 
ment too long for this type of music. It 
is a pity that no personnel is given. 

★ ★ ★ 

THE TRUE BLUES—Travelling Dance 
Band With Outstanding Vocalists. 
Project 3 (Festival) Stereo SPJL- 
932,321. Also on Mono. 

Interest: Tunes of the 20s and 30s. 
Performance: Nippy. 

Quality: Perfection. 

Stereo: Even spread. 

Produced by Enoch Light, here is yet 
another studio presentation of popular 
standards from the musically nostalgic 
flapper period. Two recent tunes are in¬ 
cluded— “Cabaret,” the title of a new 
Broadway musical, and the other one, of 
course, has to he “Marne.” ‘ Stumbling 
springs up yet again, and it is nice to 
hear some lesser re-hashes such as “It 
Looks Like Rain in Cherry Blossom 
Lane,” “Little White Lies,” and “On the 
Good Ship Lollipop,” made famous by 
Shirley Temple, who is currently in the 
news for her entry into U.S. politics. 

These Total Sound albums are master 
recorded on 35mm magnetic film from 
which the master disc is directly cut, and 
the sound of this particular recording is, 
I must admit, almost frighteningly real 
and completely free of distortion. 

★ ★ ★ 

RENDEZVOUS — Bobby Hackett 
(trumpet) with orchestra conducted 
by Glenn Osser. Regal (E.M.I.) 
Mono. REG. 1018. 

Interest: Ballad-style trumpet. 
Quality: First-class. 

Bobby Hackett has been on the 
American jazz scene for a Jong time 
now and in the ’40s, when he was play¬ 
ing and recording with the musicians we 
all usually associate with Eddie Con¬ 
don, he was often likened to the late 
Bix Beiderbecke. He has always had a 
lyric style and a feeling for the inner 
harmonies when improvising and in 
recent years he has made records as a 
soloist fronting either strings or a fairly 
normal studio orchestra. 

All of the numbers on this album are 
of a romantic nature and played in a 
manner suitable to soft lights and good 
manners. This is a mono of high stan¬ 
dard and as such proves that for this sort 
of musical rendition stereo is quite 
superfluous. It is, nevertheless, at its 
best when reproduced on stereo equip¬ 
ment. Q 


TRUVOX R44 SEMI-PROFESSIONAL 
RECORDER 

A brilliaht new fully transistorised recorder 
for 240V AC operation. All controls interlock, 
VU meter provides positive indication of 
recording level. Three speeds, 7V2-3%-1% 
i.p.s. Takes 7 in. spools. Frequency response 
is 40-15,000 Hz. plus or minus 3db. at Vh 
i.p.s. Signal to noise is better than 46 db. 
Output is conservatively rated at 3 watts 
R.M.S. (6 watts peak) into a 15 ohm load. 
Wow and flutter is less than 0.15% at 7Vi 
i.p.s. Independent microphone and radio/ 
pick-up controls are standard — full mixing 
is hereby simplified. See the review in 
“Amateur Tape Recording”, Oct., ’66, and 
“Audio and Record Review”, Aug., 

’66.^ Encel price (including Sales 

WHARFEDALE SPEAKERS 


A complete range of world-famous Wharfedale 
sound reproducers is always available at 
Encel Stereo Centres . . . write or call for 
an EMQ or a trade-in valuation. Models in 
stock include: Super 3, Super 5, Super 8 
RS/DD, Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8 in. Bronze 
RS/DD, 10 in. Bronze RS/DD, Golden 10 
RS/DD and RS 12/DD. 


ORTOFON TONE ARM/CARTRIDGE OFFER! 


Still a few left. Brand new Ortofon SMG-212 

arms complete with Ortofon 

SPU-GT-E cartridge—elliptical <fcCQ Cfl 

diamond stylus. Inc Sales Tax 

We will also supply a Micro MA-77 or MA-77S 

arm fitted with the Ortofon SPU-GT-E cart- 

ridge for only $64.50 including Sales Tax. 


LOW PRICED CERAMIC CARTRIDGE FOR 
BUDGET CONSCIOUS MUSIC LOVERS! 

Now the well-known Micro Model SC301 
Ceramic Stereo Cartridge with diamond 
stylus is available for only $6.90. Frequency 
response is 20-15,000 ,Wz. Tracking angle is 
15°. This popular stereo cartridge 
is A1 value at (including Sales 
Tax) .. 


MICRO STYLUS INSPECTORS 

Regular inspection of all stylii is essential. 
Micro 50X stylus inspectors have just arrived 
. . . $1.80. We recommend inspection 

after each 50 sides even with 
diamond stylii! Inc. Sales 
Tax . . 


$1.80 


IMPORTANT 

ALL ENCEL PRICES INCLUDE SALES TAX 



TRUVOX STEREO TAPE UNITS MODELS 
PD 102 AND PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state 
record and playback pre-amplifiers. Three 
motors, Including papst drive motor, three 
speeds. Sensitivities match any ancillary 
equipment of any make. Frequency response 
— 30-17,000 Hz. at 71/2 I.p.s. — plus or 
minus 2 dB. Signal to noise is better 
than 50 dB. Input sens, are . . . Micro¬ 
phone — 1 mV. at 50k. ohms, Radio Tuner 
or Pick-up — 50 mV. at 100k. ohms. In¬ 
creased tariffs have been responsible for 
price increase to $278 (Including Sales Tax.) 



ELECTRONICS 
(STEREO) PTY. LTD* 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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WARBURTON FRflNKI 

STAR BARGAINS 


* 2i" SPEAKERS 

8 ohm. Impedance. As used 
in Transistor portables. 
$1.30 ea., incl. pack Cr post. 
Lots of 10 $11.50 post free. 


W TRANSISTOR 
IF. TRANSFORMERS 

Set of 2 — 75 cents pair 
Set of 3 — $1.00 set inc. 
pack & post. 

Lots of 30 transformers — 
$9.00 post free. 


POLYPACS 

No. 6. 35 assorted i watt resistors 
(Erie—I.R.C. Ducon). 

No. 7. 25 assorted 1 watt resistors 
(Erie—I.R.C. Ducon). 

No. 8. 50 assorted components inc. 
res. mica cond., tub. cond., styro- 
seal cond., grommets, transistor 
transformer and potentiometer. 

$1 ea., plus 4c postage ea. 

(3 or more post free.) 

No. 10 SUPER POLYPAC 

Containing 60 assorted compon¬ 
ents. inc. 5 carb. pots, (at least one 
w/sw). 2 trimmer pots, 10 paper 
cond.. 5 low watt elect, cond.. 5 
high volt, elec, cond., 12 solder 
lugs, 2 yd shield wire, 5 *yd P.V.C. 
hook-up wire, 2 transistor trans., 2 
knobs, 2 yd solder. 25 res. (1 watt, 
i watt and wire wound). 

$3.30 

each plus postage 20c. 


* TRANSISTOR 
VOLUME CONTROLS 

W/SW-5000 ohms. 

55c. ea. inc. pack & post. 

Lots of 10 — $4.50 post free 


W SPEAKER 

TRANSFORMERS 

TYPE E 5000 or 7000 ohms 
to either 3.5 or 15 ohms 
$1.50 each post free. 

Lots of 10 — $14.00 post 
free. 


AUDIO AMPLIFIER 
MODULES 



4 transistor—1 watt output. High 
Impedance Input—100,000 ohms. 
Low Impedance Input—1,000 
ohms. Output—4, 8 or 16 ohms. 
Power Source—6 volts. Gain—-70 
DB. Size of board, 4±in x 2in ap¬ 
prox. Weight: 6oz. Supplied with 
circuit and wiring instructions. 

$8.50 

Post free. 


W POTENTIOMETERS 

500K Log with *" Slotted 
Shaft. 

25 cents ea. inc. pack & post. 
Lots of 10 — $2.00 inc. pack 
& post. 

10K with S.P. Switch 
i" slotted Shaft — 35 cents 
ea. post free. 

Lots of 10 — $3.00 post free. 


* RECORDING TAPE 

Made in U.S.A. Mylar Base. 


5" 900' $2.80 

5" 1200'_ $4.70 

7" 1200'_ $4.80 

7" 1800'_ $5.60 

7" 2400' $8.30 


Well known brand but in 
plain white boxes. Post free. 


POWER SUPPLY 
BASIC KIT 

Consists of: 

One Transformer tapped for 9v 
and 12v at 500 ma. 

One full wave contact cooled Rec¬ 
tifier. 

One 1000 mfd 15 V.W. Capacitor. 
Make your own 9 or 12 volt power 
pack to supply transistor radios, 
record players, slot cars, toys, etc. 
Supplied with wiring diagram. 

$3.00 

plus pack and post 40c. 

NEW TONTINE 75 

Bonded Acoustic Batting 

Approved by Electronics Aust. for 
use in speaker cabinets. Made from 
White Dacron Polyester Fibre. 
Will not crack or break when 
folded. 

Price per square foot 
25c plus 5c square ft. pack and 
post. 

Or pieces 5ft x 3ft. 

$2.50 

Plus 30c pack and post. 



220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 


• OPEN SAT. MORNINGS. • PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS. 


!*• 
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TRADE REVIEWS 

AND RELEASES 


Ampex Model 2163 Tape Recorder 

i 

The newest addition to the Ampex range of high quality 
domestic tape recorders is the all-solid-state Model 2163. 
This is an up-dated version of the Model 2070 which we 
reported on in the August 1965 issue. It has retained most 
of the features which impressed our viewer on that occasion. 


Features retained from the earlier model 
include the automatic threading mechanism 
and automatic reversal of tape travel when 
the end of the tape has been reached. 

The automatic tape threading feature 
greatly simplifies this often irksome task. 
The tape leader is taken through, the head 
slot and up through a “tape threading slot/’ 
When the “start” lever is operated, the tape 
automatically engages with Che special take- 
up drum. 

After one has taken the trouble to learn 
the functions of the various controls, opera¬ 
tion of the machine is extremely simple 
and convenient The controls on the deck 
proper consist of the usual forward and 
fast forward levers, with a slide switch 
which reverses the direction of rotation of 
the motor, thereby causing the tape to move 
in the reverse direction. Also located on the 
deck are the speed change switch and tape 
counter. Twin input sockets for microphones 
and output jack for headphones are 
conveniently mounted to the right of the 
deck. 

The reversing mechanism operates very 




The major changes in the new model are 
the all-solid-state circuitry; duplication of 
all heads to allow record and playback in 
both directions of tape travel; the provision 
of two VU-type meters for monitoring re¬ 
cording level; the addition of circuitry 
which allows a 20Hz tone to be recorded on 
the tape to operate automatic tape re¬ 
versal arrangements. Also, in this model, 
the compensating networks for the three 
operating speeds has to be changed man¬ 
ually by means of a 9mail lever situated 
under the tone controls. 

In general appearance, the new machine 
is very similar to the earlier unit, and is 
pleasingly styled. The finish is in black 
grained leatherette, with metal trims in matt 
brushed aluminium. plastic trims in matt 
grey and bright aluminium knobs. As can 
be seen from the photograph, the machine 
differs in appearance from most other tape 
recorders, in that only one spool is used. 
The take-up drum for the automatic thread¬ 
ing mechanism is concealed behind a cover 
plate. 

Our earlier review referred to “an ex¬ 
tremely well engineered machine constructed 
to professional standards and performance, 
but with the appearance and overall operat¬ 
ing ease, which makes it an attractive 
proposition to the domestic market . . 
These remarks apply equity well to this 
latest version of the machine. 

The tape deck is identical with that of the 
earlier model. The single constant speed 
hysteresis motor drives the two capstans 
via belt-driven flywheels and a three- 
stepped pulley civing operating speeds of 
7i, 31 and 1-7/8 inches per second, A 
separate pulley on the motor drives the 
tape reels via two belts. 

Here it seems appropriate again to quote 
our original reviewer, who said: “In either 
direction of play, one capstan provides the 
motion while the other creates a slight 
holdback tension. This combination, plus 
an ingenious automatic tensioner, eliminates 
the need for pressure pads and ensures pre¬ 
cise tape tension and uniform tape travel 
across the heads, with almost ideal head- 
to-tape contact. The profit of this is in the 
wow and flutter figures which will be given 
later in this review. 

“The magnetic heads are mounted in a 
solid cast aluminium block and this, in 
turn, is securely bolted to the rugged diecast 
frame on which the remainder of the deck 
is assembled. The manufacturers claim that, 
even after a severe drop, the alignment 
of the system would not be affected.” 

The claimed overall record and playback 
frequency response of the model 2163 is, 
surprisingly, rather less than for the earlier 
model. The performance specification gives 
the following figures: 

7iips. Plus or minus 2dB 50Hz to 12KHz; 
Plus 2dB or minus 4dB 50Hz to 16KHz; 
plus 2dB or minus 6<fB 50Hz to 17KHz. 

3|ips. Plus or minus 2dB 50Hz to 7.5 
KHz; Plus 2dB or minus 4db 50 Hz to 
9KHz; plus 2dB or minus 6dB 5QHz to 
lOKHz. 

l-7/8ips. Plus or minus 2dB 50Hz to 


4KHz; plus 2dB or minus 4dB 50Hz to 
5KHz; plus 2dB or minus 6dB 50Hz to 
6KHz. 

Our tests showed that the machine easily 
met these specifications, although we found 
it necessary to retard the treble control one 
fifth of its travel from the central position 
to prevent a steady rise in treble response 
above 6KHz. With this control in the centre 
position, the treble response was sustained 
above reference from 6KHz to 20KHz at 
7|ips. As expected it was necessary to 
remove Che fixed 5dB of bass boost provided 
for in the tone controls to avoid a peak 
of lOdB at 100Hz at all three speeds. 

Figures given by the manufacturer for 
signal to noise ratio are oommensurate with 
a high quality machine being quoted at 
52dB minimum overall (tape recorded and 
erased). Speed accuracy (wow) is given at 
1 per cent at 7iips, and flutter as 0.12 per 
cent at 7Hps. 


smoothly and gently when changing direc¬ 
tion at any of the three normal operating 
speeds. As the slide switch is operated, 
either manually or automatically, the 
motor will slow down, stop and then pick 
up speed in the reverse direction. For a 
second or two after operating the direction 
slide, the tape will continue to move in 
the original direction. 

When operating the machine in the fast 
wind mode, it is necessary to use a little 
care when changing direction. The direc¬ 
tion slide cannot be operated when the 
fast wind lever is being used; however, it 
is possible to operate the fast wind lever 
before the motor has fully completed its 
reversing action, and this generates quite 
severe snatch, sufficient to damage or break 
a tape. It is therefore necessary to wait 
for a few seconds after operating the direc¬ 
tion slide to allow the motor to reverse 
before setting the machine in fast motion. 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC > $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord, 
Sydney, N.SW. Phone 73 1227 
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A smug TV Serviceman 


He can afford to be smug ... he knows 
Thomas can supply him with both new 
and replacement TV picture tubes of 
any SIZE or TYPE, test tubes too ! AND 
Thomas give him same day speedy 
delivery service. 

Thomas guarantee both new and re¬ 
placement picture tubes against all 
manufacturing defects for 12 months. 
Replacement tubes are made from ALL 


new materials — only the glass bulb is 
used again. 

Country servicemen please note:- 

You may phone your orders to Thomas 
and reverse the charges, and we will 
pay the first $1 of freight charges. 
Daily delivery to country areas by 
passenger train or road transport. 

So get smug — call Thomas! 



THOMAS ELECTRONICS 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: N.S.W.: THOMAS ELECTRONICS OF 
AUST. PTY. LTD. 12 Larkin St.. Riverwood — Telephone 53-0721. R. W. WINNING PTY. LTD. (Selling Agents) 225 
Clarence St.. Sydney— Telephone 29 2111. VIC: THOMAS ELECTRONICS OF AUST. PTY. LTD. 131 Burwood Rd. 
Hawthorn. E.2.Vic — Telephone 81 0294. QLD: GRADWELL & CO. PTY. LTD. 42 Grenier St.. Valley. Brisbane — 
Telephone 5 4881 S.A.: RADIO & ELECTRIC WHOLESALERS LIMITED. 10-12 Orsmond St.. Hindmarsh —Telephone 
46 4041. W.A.: SIMON HOLMAN & CO. 10-12 Southport Street. Leederville. Telephone 8 2271. TAS.: W. & G 
GENDERS PTY. LTD. HOBART 2 7201 — LAUNCESTON 31 2511. ALSO DEVONPORT AND BURNIE. 
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panel to the right of the deck: Off-On 
Channel Selector: This has four positions. 
Off, Stereo, Mono 1. Mono 2. The “Off” 
position is the main siwitch for the power 
supply. When turned one place to the right 
it prepares the machine for stereo record 
or playback. The two “mono” positions 
allow selection of tracks for mono record- 

reverse Signal Lever: This has three posi¬ 
tions, “Rev. Sig.” which will place a lOHz 
tone on the tape during recording, to ope¬ 
rate the automatic reversing mechanism; 
“Auto” which is the position chosen when 
the user wishes the machine to reverse 
direction at the end of the forward travel 
of the tape, and to shut off at the end 
of the travel in the reverse direction; and 
“Repeat” which is used when the user 
wants the tape to repeat playing instead of 
shutting off at the end of tape travel. 

Play/Record Control: This has only the 
two positions hut, when used in the 
“Record” position, it is necessary to operate 
the “Record Button” which acts as a safety 
interlock to prevent accidental erasure of 
recorded material 

Tone Control: This has a normal poten¬ 
tiometer for adjustment of treble response. 
Pushing .this control inwards operates a 
switch which brings in a fixed amount 
of bass boost (shown in the specification as 
4$dB at 100). 

Equalisation: This is for adjustment of 
the equalisation for the three operating 
speeds, and is marked accordingly. The user 
must change the equalisation manually when 
changing operating speed. 

Volume controls: The two separate con¬ 
trols for left and right channel are friction 
loaded to permit individual or simultaneous 
adjustment. 

The two record level meters are mounted 
in the centre of the control panel. 

At the rear of the machine the input 
and output sockets are grouped in a small 
well, which also houses the mains leads 
when not in use. Line inputs and outputs 
are provided for left and right channels, to 
take standard audio type plugs. Two loud¬ 
speakers sockets take standard phone plugs. 

For a high quality machine the Model 
2163 is rather sparsely furnished with acces¬ 
sories. It is supplied with a single micro¬ 
phone (no details provided, but presum¬ 
ably a dynamic type with car'dioid response) 
and an instruction sheet. 

No external loudspeakers are provided 
neither is the unit fitted twith an internal 
monitoring speaker. However, Ampex has 
available a compact loudspeaker system. 
Type 830, for use with Che machine which 
may be purchased as an optional extra. 
This has an enclosure which is pleasingly 
styled in dark-stained unpolished wood with 
light beige grill fabric. It is of the com¬ 
pletely sealed type and rather larger than 
most other compact enclosures of this type 
current available. Dimensions are 15$ x 
13$ x 9in. The loudspeaker units arc one 
8in woofer and one 3$ tweeter, with 
1.5KHz crossover network. Impedance is 
8 ohms and the system can handle 10 
watts. 

•In some A-B tests, we were immediately 
impressed with the performance of this 
compact loudspeaker unit. It produced very 
dean sound, smooth over the entire audible 
range and with excellent definition. We rate 
it as one of the most promising of the 
compact systems we have heard, and at the 
modest retail price of $64 each, these loud¬ 
speaker systems are extremely interesting 
in their own right. We are advised by 
Ampex that they will sell the systems 
separately from the recorder. 

To sum up, the Model 2163 is a well- 
designed and versatile machine made to 
high engineering standards, capable of ex¬ 
cellent performance and easy and conveni¬ 
ent to use. The retail price is in a state 
of flux at present, because of changes in 
sales tax but, prior to the tax changes, it 
was priced at $625 retail. 

Inquiries should be addressed to Ampex 
Australia Pty. Ltd., 8th Floor, N.R.M.A. 
House, 26 Ridge Street, North Sydney. 
N.S.W. 2060. (H.A.T.) 



60W GUITAR AMPLIFIER SYSTEM 

The "piggy-bock" guitar amplifier/speaker combination il¬ 
lustrated below wos submitted for review by Electronic Kits 
(Vic.), P.O. Box 48, Thornbury, 3071, Victoria. Electrically 
the amplifier is based on the Ploymoster 117 guitar-amplifier 
design featured in the July issue, but the manufacturers have 
modified the chassis and cabinet dimensions to suit a layout 
of their 1 own choosing. 


Overall dimensions of the amplifier cabi¬ 
net are 23$in long, 9in high and 8in deep. 
The loudspeaker enclosure dimensions are 
29$in high, 26$in wide and 12in deep 
at the base, tapering ito 9fin at the top. 
The enclosure nas an internal volume of 
about 3.5 cubic feet and is normally fitted 
with four MSP 12UA15 loudspeakers for 
rhythm guitar work (see “Loudspeaker 
Systems For Electric Guitars,” September, 
1967). For use with bass guitar, the enclo¬ 
sure can be fitted with four MSP ruggedised 
bass speakers, type I2PQ15. 

The complementary amplifier and speaker 
enclosure are both attractively finished in 
black plasticised cloth with gold trim and 
anodised escutcheon. The top of the speak¬ 
er enclosure is fitted with “cups” m which 
the amplifier-mounting feet are intended to 
rest. Carrying handles are fitted to the side 
of the enclosure and to the top of the 
amplifier. 

Although the amplifier is normally mark¬ 
eted in kit form, the urtit submitted for re¬ 
view had been pre-wired by the manufactur¬ 
er. The kit has been designed to accommo¬ 
date those with limited technical back¬ 
ground and facilities, and calls for little 
more skill than is necessary to follow in¬ 
structions and make soldered connections. 

According to manufacturer’s literature, 
the amplifier kit consists of an already 
assembled chassis, together with a pre-wired 
component panel and a wiring loom. All 
units have been “jig” tested before /packag¬ 
ing, to ensure success after completing the 
appropriate wiring loom connections. 

As stated earlier, the amplifier is based 
on the Playmaster 117 design; the only 
major departures being mechanical. The 
chassis is considerably longer than the ori¬ 
ginal <and mounts up-side-down in the cabi¬ 
net making for a somewhat more imposing 
presentation, but the added length could 
lead to difficulties when including the rever¬ 
beration system described elsewhere in 
this issue. The reverberation system might 
have to be included on the amplifier chassis, 
otherwise the additional reverb chassis 
would make for a cabinet of rather pon¬ 
derous overall length. 

Initially, we noticed a 6dB volume change 
when the vibrato-depth control was turned 
to the maximum position. After investiga¬ 
tion it was apparent that this was due to 
the relative position of the light dependent 
resistor and neon in the vibrato system. In 
the original Playmaster amplifier the 
L.D.R-neon unit was housed in a cylin¬ 
drical container with the neon positioned 
end-on to the LDR so providing the cor¬ 
rect amount of illumination. In this present 
amplifier, the correct amount of illumination 
was achieved by simply readjusting the posi¬ 
tion of the neon lamp, so restoring the 
volume level. 

On test, the amplifier performed largely 
to specifications, delivering about 60 RMS 
watts to any of three load impedances, 15- 
ohms, 8ohms, or as with the enclosure sup¬ 
plied, 3.75ohms. Speaker/amplifier inter¬ 
connection is made, via standard “jack” 
sockets, using the patch cable provided. 

The particular patch cable was, in fact, 
standard audio shielded cable with appreci¬ 
able DC resistance relative to the 3.75ohm 


The speaker enclosure included in 
the above illustration is available 
for either lead and rhythm (Type 
SE/LG) at $116, or bass (Type 
SE/BG) at $120. 

load; this caused some audio power to 
be dissipated in the cable, which we meas¬ 
ured at about 7 watts. For use with this 
order of load the manufacturer would be 
well advised to supply a loudspeaker cable 
having *a much lower order of DC resis¬ 
tance. 

The three input facilities, suggested origi¬ 
nally in the Playmaster design, have been 
included, providing additional bass and 
treble boost of 8dB at 100Hz and 6dB at 
2KHz. together with a “flat” input. The 
input sensitivity was !5mV for 60 watts 
at 500Hz, 

Separate bass and treble tone controls 
give -f !6dB ( and —12dB at 50Hz, together 
with -f 14dB and -12dB at lOKHz. The 
tone controls give flat frequency response 
at the mid point <3f rotation, but the escut¬ 
cheon Calibration is from 0 to 10 with the 
“flat” setting at, 5 for both controls. Other 
facilities included are: Vibrato “speed” and 
“depth” controls, with “mains” and 1 “stand¬ 
by” switches both located on the front 
panel. 

Overall, the amplifier performed well and 
was able to meet the original Playmaster 
specifications. Considering the cost, which 
is $160, the amplifier would compare more 
than favourably with normally available 
commercial units. A 40-watt amplifier, bas¬ 
ed on the Playmaster 116 design, is also 
available; the price is quoted as $140. The 
amplifier and enclosure units, unless other¬ 
wise requested, are forwarded “freight-col¬ 
lect” to the nearest railway station. Further 
inqwrk* should be directed to Electronic 
Khs (Vic.), P.O. Box 48, Thornbury, 3071, 
Victoria. (A.J.L.). 


iltHMtMtltillUtlllllillilUllllllltlllllUlltllMIUIIMIItlHHIIIIIMIMIttMIIMHIlUIIUIIlMHIIIItMUtlMimMmtlllltlHIIMMlimitMIIIMIUIIMHUillllMMmMIMtMmMMmilMimillHIl 


ELECTRONICS Australia, October, 7967 


133 















14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA 

Eastern Instrument Services 
Ptv Ltd., 

Suite 17, 67 Queens Road. 

MELBOURNE. 3000 

Phone 51-8503, 51-8S04 


SOUTH AUSTRALIA 

Teknis Ptv. Limited. 

P O Box 4 5 

LOWER MITCHAM. 5062 
Phone 76-3224 


QUEENSLAND 

Instrument tngineering Austral Lighting Ptv. Ltd , 

Ptv. Ltd.. Higgs Street. 

32 Annerlev Road. BREAKFAST CREEK. 4010 

WOOLLOONGAB8A. S.2. Phone 62-2811 

4102 

Phone 91-5111 


WESTERN AUSTRALIA 

Mechanical and Electrical 
Design and Drawing Service. 
23 Slade Street. 
BAYSWATER 6053 
Phone 71-5432 


performance 
electric impulse counters 


TOTAL COUNTERS 


ASSOCIATED CONTROLS PTY. LTD. 


Custom Built 


PREDETERMINED COUNTERS 
ADD AND SUBTRACT COUNTERS. 
SMALL DIMENSIONS 
HIGH IMPULSE SPEEDS 
LOW POWER ABSORPTION 
LOW COST 

SUITABLE FOR ELECTRICAL 
AND ELECTRONIC APPLICATIONS 


A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 


We are specialists in close tolerance work for the communications 
industry in light engineering, sheetmetal, timber or plastics. If your 
problem involves one or more of these fields, it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 
A DIVISION OF SCOPE LABORATORIES 

BULLA ROAD, AIRPORT WEST, VICTORIA 
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COMPACT BATTERY SAVER 

A compact battery saver for use with 6V and 9V equipment 
has been developed by A & R Transformers Pty. Ltd., and is 
now available through the usual trade channels. 


The unit, type P.S.64, has received the 
approval of electricity authorities in all 
States. We first saw the unit as a prototype 
about 12 months ago, before it received 
the approval of the electricity authorities 
and it has been considerably developed 
since then. It is now housed in a double 
insulated case, so that no earth pin is 
required. However, the normal type of 
three-pin mains plug has been retained, so 
that tne unit can be used with the type of 
socket fitted with a safety flap operated 
by the earth pin. 

The P.S.64 will deliver up to 300mA 
at 6V or 9V. Selection of voltage is by 
means of a changeover switch recessed 
into the casing to prevent accidental change¬ 
over. As a further safety measure, the 
makers suggest that a small piece of 
adhesive tape could be placed over the 
switch once the operating range has been 
selected. No-load voltage is limited to 
8V on the 6V range, and 11V on the 9V 
range. The selenium rectifier is followed 
by a single stage of choke/ capacitance 
filtering, which results in 75mV of ripple 
on full load on the 6V range, and 30mV 
on the 9V range. 

Various types of sockets are used with 
transistorised equipment to allow them to 
be used from external power sources, and 
it would obviously be impossible to fit the 
unit with a phig which would cater for 
every requirement. The makers have, there¬ 


fore, fitted the unit with a plug suitable for a 
socket most commonly provided in imported 
transistor radios and tape-recorders. This 
plug has an internal negative connection 
with an external positive connection. Pur¬ 
chasers are advised to check the polarity 
of the socket before plugging in the battery 
saver. When it is necessary to change the 
plug, the negative side of the output lead 
can be easily identified bv a fine black 
line moulded into the whole length of the 
negative lead. 

The unit is quite small, the case measuring 
only 31 x 1 x 2in. The input and output 
leads are adequate, being 6ft long in each 
case. 

We checked a sample unit sent for our 
inspection and found it to comply with 
the maker’s specification. Tested with a 
variety of receivers, we found it to be free 
of electrical noise and hum, even when 
used with a set fitted with a fairly large 
loudspeaker. However, we did notice some 
tendency to instability when operating 
one or two receivers at a deliberately high 
volume level. This is an old problem, com¬ 
mon to virtually all simple battery elimin¬ 
ators, which arises from the difficulty of 
achieving an internal impedance compar¬ 
able with that of batteries. In a few critical 
cases extra bypassing may be helpful. 

Retail price of the unit is $14.95, and 
normal trade discounts apply. 


SOLID STATE PULSE GENERATORS 


Two new solid-state pulse generators have been announced 
by the manufacturer. Intercontinental Instruments, Inc., 
500 Nuber Avenue, Mount Vernon, N.Y., U.S.A. 


The Model PG-13 Pulse Generator pro¬ 
vides single or double pulses from 1Hz to 
25MHz. It may be used as a current source 
(50mA to 2A either polarity, from IK 
minimum source impedance) or as voltage 
source (lOOmV to 100V either polarity from 
50ohms source impedance.) It may be trig¬ 
gered or gated by an external source from 
DC to 25MHz with trigger threshold con¬ 
tinuously variable. A sync pulse is provided. 

The Model PG-16 Wide Range Pulse 
Generator is said to have the highest per¬ 
formance and be the most flexible of any 
solid-state unit available. It provides single 
or double pulses with sync pulses, and can 
be used as a current source (40mA to 
400mA either polarity from 10K minimum 
source impedance) or as a voltage source 
(250mV to 20V from 50ohms). Outputs of 
either polarity or their complements may 
be selected. The instrument may be triggered 


and/or gated and provision is made for 
single-shot operation. 

The PG-16 has a PRF of from 1Hz to 
100MHz. The rise time is approximately 
2nS fixed, or less than 3nS to 50mS con¬ 
tinuously variable. The fall time is less than 
3.5nS to 50mS continuously variable. It is 
unconditionally guaranteed for a full two 
years. 

All output parameters of both instruments 
are continuously variable over dynamic 
ranges of 100 to 1. These include PRF, 
amplitude, rise and fall time (separately 
variable) delay, width (of each pulse inde¬ 
pendently in double pulse modes) and DC- 
offset. 

Further details may be obtained from the 
Australian representatives, Racal Electron¬ 
ics Pty. Ltd., 75-77 Chandos Street, Crow’s 
Nest, N.S.W. 2065. 




The PG-13 Pulse Generator (top) combines the operating flexibility of low- 
output instruments with high-output capability. The PG-16 Wide Range Pulse 
Generator (bottom) has a repetition rate capability of 100MHz, 2nS rise and 
fall times and 100 per cent duty cycle . 



The battery saver is housed in a 
compact plastic case measuring 
3±in x 2hin x 2in. Note the black 
line on the output cable , denoting 
the negative lead , and the recessed 
voltage changeover switch. 


tun. 


TRADE RELEASES 


IN BRIEF 

VARIAN LEL DIVISION announces its 
new telemetry frequency converter, Model 
SFC-2250. This is a wide dynamic range, 
self-contained, solid-state telemetry fre¬ 
quency converter, incorporating bandpass 
filters, tunnel diode amplifier, local 
oscillator-frequency multiplier, amplifier- 
mixer, amplifier-detector (AGC) and power 
supply. The unit offers less than 8.5dB 
noise figure and high-frequency stability. 
For further information contact Varian Pty. 
Ltd., 38 Oxley Street, Crow’s Nest, N.S.W., 
2065. 

BRITISH INSULATED CALLENDER’S 
CABLES LTD. announces that it has re¬ 
opened its New Zealand office from August 
1 at its former address, which is C.P.O. 
Box 1176. Mayfair Chambers, 48 The 
Terrace, Wellington, C.l. The telephone 
number is 43-426. Mr Roy M. Broad, 
C.Emg., M.I.E.E., has been appointed resi¬ 
dent representative in New Zealand in 
succession to the late Mr C. J. M. Hunter. 
Before joining B.I.C.C. Mr Broad was a 
consultant electrical engineer in private 
practice in Ipswich, U.K. 

PLESSEY PACIFIC PTY. LTD. has 
transferred its Research and Development 
Laboratory to larger and more modern 
premises in Murphy Street, Richmond, Vic. 
Until now, the unit has been located at 
Racecourse Road, North Melbourne. 
The laboratory is under the control of Dr 
W. A. S. Butement, Director of Research 
and Development for the Plessey Pacific 
group of companies. Manager of the 
laboratory is Mr Keith Holywell, who for¬ 
merly worked with the Weapons Research 
Establishment in Adelaide. Twelve scien¬ 
tists are now employed in the laboratory, 
which was established less than a year ago. 

R. H. CUNNINGHAM PTY. LTD. 
announces that appointment of Mr Arthur 
Bennett as General Sales Manager of the 
company. He was formerly Production 
Director of Heinemann Electric Pty. Ltd.. 
Technical Commercial Manager for Rola 
Company Pty. Ltd., and Chief Engineer for 
Kriesler A’sia Pty. Ltd. 

PLESSEY CO, LTD. has entered into a 
licensing agreement with the Telecontrol 
Cporation of old Greenwich, Connecticut, 
U.S.A. Under the terms of the agreement, 
Plessey Automation Group has exclusive 
manufacturing and marketing rights for 
Telecontrol systems in all world markets 
except North and South America and 
Japan. Telecontrol is a management auto¬ 
mation system for manufacturing control, 
providing centralised monitoring, communi¬ 
cation and collection of production data. It 
can implement a production schedule and 
closely monitor its progress. Further infor¬ 
mation may be obtained from Plessey Auto¬ 
mation, 13-17 Botany Street, Redfern, 
N.S.W. 


13 $ 


ELECTRONICS Australia, October , 1967 

















FOREMOST 

IN 

SOUND 


COMPLETE 
AUDIO 
SYSTEMS 


A. Amplifier, radio, 
turntable and 
speaker-switching 
unit 


B. Amplifier, radio 
and turntable unit 


C. Amplifier, radio 
and speaker-swit¬ 
ching unit 


D. Amplifier unit 


Typical custom engineered 
sound system assembled 
in 6ft. cabinet racks. 


Whatever your need in sound 
amplifying, there’s a precision 
engineered AWA audio-amplifier 
designed for your special require¬ 
ments. This fine equipment is 
designed and built by engineers 
with a background of 50 years’ 
leadership in electronics and a 
world-wide reputation in broad¬ 
casting and communication. 

For specialised advisory service, 
installation and complete details 
contact: 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD, 


Consumer Products Division 

554 PARRAMATTA ROAD, ASHFIELD, N.S.W. 71 0791 
33 RANKINS ROAD, KENSINGTON, VIC. 33 0421 
335 WILLIAM STREET, PERTH. 28 3425-6 
42-44 FREDERICK STREET, LAUNCESTON. 2 1804 
123 MURRAY STREET, HOBART. 3 3836-7 
70 MERIVALE STREET, SOUTH BRISBANE. 4 1631 


Available in other States from:- 
Newton McLaren Ltd., Adelaide. 
Chandlers Pty. Ltd., Brisbane. 
And from leading wholesalers* 
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DUNCAN ELECTRONICS, INC., of 
the U.S.A., has introduced a ten-turn pre¬ 
cision wirewound potentiometer called the 
“PixiePot” or model 3253. It will sell for 
S5.95 duty free in quantities up to 24, and 
for less than $4 in production quantities. 
The “PixiePot” is 7/8m diameter, Jin long, 
and weighs ioz. The resistance tolerance 
quoted is 5 per cent over a standard range 
of 100 ohms to 100K. Linearity claimed is 
0.25 per cent and resolution for a IK pot 
is typically .022. It features gold-plated 
terminals and a rotational life expectancy 
of over 500.000 revolutions. The rating is 
2 watts at 25 deg. C. 

Complete specifications on the model 
3253 “PixiePot” are available from the 
Australian distributors, Rutherford Elect¬ 
ronics Pty. Ltd., P.O. Box 30. North 
Balwyn, Victoria. 

FAIRCHILD AUSTRALIA PTY. LTD. 

announces the availability of extra-low-cost 
silicon planar transistors and diodes with 
prices from 40c each. Types available are: 
AY1113, NPN audio driver, 46c each; 
AY1114, PNP RF amplifier. 40c each; 
AY1115, low noise general purpose PNP 
audio amplifier, 40c each; AY1116 and 
AY1117, lOOmW audio complementary out¬ 
put pair, 45c each; AY1119, NPN RF 
amplifier, 40c each; AN1102. compensating 
diode, 45c each; AN1101, detector diode, 
40c each. Further details may be obtained 
from the manufacturers at 420 Mount 
Dandenong Road, Croydon, Vic. 

PLESSEY AUTOMATION has been 
awarded the second Fairchild “Planar Pro¬ 
ject Award.” This special plaque is awarded 
each two months to the man or team 
deemed to have produced the most out¬ 
standing design using Fairchild compon¬ 
ents. Plessey gained the award for the Com- 
putermatic Timber Grading Machine de¬ 
scribed briefly in “Scientific and “Indus¬ 
trial News” for September, 1967. 

The Computermatic is claimed to be the 
most efficient and economical way of stress- 
grading timber ever developed. The equip¬ 
ment enables higher working stresses to be 
assigned to pieces of timiber, thus per¬ 
mitting improved design of structures, e.g. 
in laminated structures where the char¬ 
acteristics of all individual components 
must be known. 

The mechanical stress-grading of timber 
is based on the correlation which exists 
between the flexural modulus of elasticity 
and the flexural modulus of rupture of 
the timber whether it contains defects or 
not. The Computermatic equipment dis¬ 
criminates between the various magnitudes 
of elasticity according to a preset program 
and marks the timber with a colour code 


The bronze plaque awarded to the 
winners of the Fairchild “Planar 
Project Award.” The bottom plate 
is to be engraved with the name of 
the man or team receiving the 
award. 


along its length as it passes through the 
machine. Thus, from the known relation¬ 
ship of modulus of elasticity versus 
modulus of rupture, the strength ratio for 
each piece of timber is determined. Further 
information is available from Plessey Auto¬ 
mation. 13-17 Botany Street, Redfern, 
N.S.W. 2016. (See “Electronics Australia,” 
October, 1966.) 

TV ANTENNA MANUFACTURERS’ 
ASSOCIATION is adopting a distinctive 
symbol for use in members’ advertisements 
and publicity material as a means of further 
establishing the Association’s identity and 
ito enhance the reputation of members’ 
products. Tags with the symbol and the 
names of the members are to be attached 
to all antennas manufactured by members. 
The dealer installing the antenna inserts 
his name and telephone number and at¬ 
taches the tag to the back of the customer’s 


The symbol of the TV Antenna 
Manufacturers’ Association as it 
appears on the tag to be fastened 
to a customer’s TV set. 

TV set to serve as a handy reference for 
possible future service calls. At the Annual 
General Meeting of the Association in July, 
Mr T. W. Ferris, Channel Master Pty. Ltd., 
was re-elected President, and Mr J. Hole, 
Antiference (Australia) Pty. Ltd., was re¬ 
elected Vice-President. 

MITSUBISHI ELECTRONIC CORPOR¬ 
ATION, of Japan, and WESTINGHOUSE 
ELECTRIC INTERNATIONAL CO., of 

U.S.A., have agiped to establish a new 
system for joint marketing of their products 
and joint research and technical develop¬ 
ment. Mitsubishi has agreed to co-operate 
in manufacture of some Westingjhouse pro¬ 
ducts and top-level executives will be inter¬ 
changed. Westinghouse’s new products for 
space, defence and seabed development were 
explained to Mitsubishi executives at a series 
of conferences, during which long-range 
business policies were determined. 

EMERSON AND CUMING, INC., 

Canton, Massachusetts, U.S.A., has released 
information on a new weather-resistant 
broadband microwave absorber, known as 
Eccosorb AN-W. This is a series of flexi¬ 
ble, light weight broadband microwave ab¬ 
sorbers, identical with the Eccosorb AN 
series except that a weatherproof neoprene- 
coated nylon fabric has been bonded to the 
outside surface of the sheet in such a 
way as to render it completely watertight. 
The covering is strong enough to resist 
extremes of weather, such as hail and 
driving rain, without permitting the 
entry of water into the microwave absorb¬ 
ing material. Inquiries to the Australian 
agents: Wm. J. McLellan. The Crescent, 
King&grove, N.S.W. 

DIGITAL EQUIPMENT AUSTRALIA 
PTY. LTD. has released details on the M 
Series of Modules. The M series are high¬ 
speed, monolithic integrated oircuit logic 
modules, employing TTL (transistor-transis¬ 
tor logic) integrated circuits for high speed, 
high fan out, large capacitance drive capa¬ 
bility. Features claimed are excellent noise 
margins, and a superior power-speed charac¬ 
teristic. The M series includes a full digital 


Australian Agents :— 

AUSTRALIAN AGENTS 


Melbourne— Sydney — 


608 Collins Street, 64 Alfred Street, 
61-2464 Milsons Point 

929-8066 


Complete with 

DYNAMIC LAVALIER MICROPHONE 

and Instant Mount—to fit any vehicle 
—without using special equipment 
— no holes, no scratches. 

EXCELLENT AUDIO FIDELITY with 
optimum diffusion from two, flat expo¬ 
nential speakers *directing sound either 
forward and rear, or to one side. Or 
use two extra speakers for 4-way, all¬ 
round diffusion. 

TRANSISTORIZED AMPLIFIERS operate 
on standard auto battery. May be used 
with Geloso adapter on AC line. 

Three compact amplifiers of 8, 17 or 
30 watts are available. 

SEND FOR NEW 1 GELOSO CATA¬ 
LOGUE. 


NEW! 

Mobile 


SOLID 

STATE 


P. A. SYSTEM 
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FOR SOUND SATISFACTION 


Consult the Sound Specialists for 
expert advice on your Hi-fi 
requirements... 

We are at 449 Kent Street (just down from 
Town Hall). PH.: 29-6475 


CONVOY SYSTEMS 
FOR THIS MONTH 

We now have further supplies of the 
superb range of Peerless Speakers, in¬ 
cluding the full 3-way system com¬ 
prising 12in bass Sin mid-range 2in 
tweeter. The latest in good sound, 
these Danish make speakers are the 
top in quality and are available at 
the remarkably low cost of only $57 
per system including crossover. Hear 
these units in operation and judge for 
yourself. 8in co-axial units also avail¬ 
able. 


class system for the budget minded 
at only $226.00. 

Nikko TRM40 solid state amp., Dual 
1009SK fitted Shure M 44G Cartridge, 
pair Wharfedale Super 8 RS/DD 
speakers in Teak enclosures. Four 
top quality brands combine to give 
you really excellent sound. $327.00. 
Trio TK400E solid state amplifier, 
Dual 1019 fitted Shure M55E cart¬ 
ridge, Peerless 3-way system in 3 c. ft. 
Teak enclosures. A system for the dis¬ 
criminating, magnificent sound to satis¬ 
fy every taste. $530.00. 


Sony TC250A solid state tape deck. 
Separate record/play amps. peT chan¬ 
nel. Twin VU meters, wide frequency 



CONVOY SYSTEMS FOR THIS 
MONTH. 

Star SA-30 amplifier, Dual 101 OS with 
the new Piezo magnetic cartridge and 
pair Convoy Mini-speakers. A first- 



We invite you to come and hear our 
wide range of equipment including 
famous brands such as Sony, Akai, 
Fisher Quad, Peerless, Goodmans, 
Trio, Wharfedale, Pioneer, Nikko, 
Dual, Elac, etc. 

Don’t forget to ask for an honest 
trade-in valuation of your good used 
equipment. Used bargains always in 
stock. In addition to all this our 
expert service department is always at 
your disposal. 

Add an exciting new extension to your 
Hi-fi system by incorporating a tape 
deck. Choose from the: 


range, two speeds, compact modern 
styling, ultra-reliable with utmost ease 
of operation stereo/mono or 
Akai X100D solid state deck. Uses 
exclusive crossfield head for fantastic 
frequency response, 3 speeds twin VU 
meters, full flexibility headphone 
monitor, etc., professional appearance, 
stereo/mono or 

Sony TC350 3 head professional 
type unit, solid state two speeds 
smooth wide frequency response. 
Sound-on-sound, headphone monitor, 
twin VU meters, handsome appearance 
stereo or mono recording. 
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system complement of basic modules, de¬ 
signed with sufficient margins for reliable 
system operation up to 6MHz. The printed- 
wiring boards used are identical in size to 
standard “Flip Chip” modules, except that 
the M series module is a double sided 
printed-wiring board with 36 pins instead 
of 18. Inquiries to the company at 89 Berry 
Street, North Sydney, N.S.W. 

TRW SEMICONDUCTORS INC. of 
Lawndale, California, U.S.A., announces a 
new line of low-voltage regulators which 
extend avalanche breakdown characteristics 
below 10V to as low as 4.3V. The Low 
Voltage Avalanche (LVA) zener diodes are 
claimed to provide the sharp knee charac¬ 
teristics normally associated with high qual¬ 
ity, high voltage zener types. Below about 
6V, the sharp knee offers better regulation 
over wider operating current ranges. Above 
6V, the two orders of magnitude lower 
leakage make it a better clamp. The LVA 
also makes possible zero TC references 
below 5V. 

The new units are designated LVA43A 
to LVA100A and are available in 10 
values from 4.3V to 10V. Zener tolerance 
is 5 per cent in the A series, and 2 per 
cent in the B series. The LVA is furnished 
in a standard DO-14 subminiature package. 
Further details may be obtained from the 
Australian agents, Jacoby, Mitchell and Co. 
Pty. Ltd., of 469-475 Kent Street, Sydney, 
N.S.W. 

PLESSEY PACIFIC PTY. LTD. has 
made important moves to strenfthenthe 
company’s defence electronics capability and 
its overall Australian marketing operations. 




(Above left) Mr D . 
G. White, general 
manager, Automa¬ 
tion - Electronics 
Division . (Above 
right) Mr E. A. 
Chapman , com¬ 

mercial executive. 
(Left) Mr N. M. 
Dunn , customer 

relations and pub¬ 
licity executive , 


The company has decided to combine the 
activities of its Automation and Electronics 
Divisions under Mr David White, who has 
had considerable experience on the engin¬ 
eering and sales sides of automation and 
scientific equipment. Before settling in Aus¬ 
tralia, Mr White held senior positions with 
International Computers and Tabulators 
Ltd. and The Plessey Co. Ltd. in the U.K. 

Plessey Pacific headquarters staff in Syd¬ 
ney is being strengthened by the appoint¬ 
ment of two highly experienced Plessey 
executives, Mr Eric Chapman and Mr Max 
Dunn. Mr Chapman will take up the posi¬ 
tion of Commercial Executive and Mr Dunn 
will have the new position of Customer 
Relations and Publicity Executive. Both will 
be responsible to the Chief Executive, Mr 
Robert Hall. 

EAI-ELECTRONIC ASSOCIATES PTY. 
LTD. has released information on the EAI 
640 Digital Computer to further extend the 
participation of the company into the pro¬ 
cess control field. The company’s MDP 200 
Datalogging equipment gathers all plant 
data and does all scaling, linearising, filter¬ 
ing, etc., and presents the data to tne com¬ 
puter in digital form. It can also include 
alarm detection and annunciation, indicate 


shut-down routing and provide back-up pro¬ 
tection for all digital operations. All in¬ 
quiries to the Victorian Manager, Mr Rod 
(Tripps, at 34 Queen’s Road, Melbourne, 
Vic. 

EIMAC DIVISION OF VARIAN has 

introduced two new power tetrodes designed 
specifically for distributed amplifier applica¬ 
tions. The 4CW800B and 4CW800F valves 
feature four individual circuit connectors to 
the active part of the grid, plus large 
cathode areas and low inductance supports 
for cathodes and screens. The valves are 
water-cooled and require filament voltages 
of 6 volts for the 4CW800B and 26.5 volts 
for the 4CW800F. The ceramic/metal 
valves are capable of 1,000 watts output in 
linear amplifiers in class AB1. For further 
information contact Varian Ptv. Ltd., 38 
Oxley Street, Crow’s Nest, N.S.W. 

PYE PTY. LTD. designed and manu¬ 
factured all the crystals used in Australia’s 
first satellite “Oscar.” They are housed in 
Style J holders using special anti-vibration 
mountings. Overtone crystals are used to 
cover tne transmitting frequencies 29.45- 
MHz and 144.05MHz. These were designed 
to provide frequency stability over a tem¬ 
perature range of 1 —5 deg. C. to -4-95 deg. 
C. Further information on all special pur¬ 
pose crystals is available from the company 
at P.O. Box 105, Clayton, Vic., 3168. 

JACOBY MITCHELL AND CO. PTY. 
LTD. has available from stock the range 
of inexpensive and accurate Lionmount 
decade capacitor boxes which were men¬ 
tioned in “Scientific and Industrial News” 
for August, 1967. Inquiries should be 
addressed to the company at 469-475 Kent 
Street, Sydney. 

INTERNATIONAL RESISTANCE 
HOLDINGS LTD. announces that an 
agreement has been finalised between its 
subsidiary, Precision Electronics Pty. Ltd. 
and Westinghouse Electric International 
Co. to distribute the integrated circuit pro¬ 
ducts of Westinghouse Microelectronics 
Division. Precision Electronics has b<fen a 
manufacturer and supolier of speciality 
electronic components for about 20 years 
and currently operates from The Cres¬ 
cent, Kimgsgrove. N.S.W., and through its 
Sales Office at 202 Bell Street, Preston, Vic. 
Substantial stocks of an extensive range of 
digital, linear and special circuits are on 
hand at Kingsgrove and further quantities 
are on order. Further information may be 
obtained from the Sales Manager at the 
company’s Kingsgrove address. 

THE MARCONI COMPANY LTD. in 

U.K. has appointed Mr W. J. Morcom as 
Manager of the company’s huge Radio 
Communications Division. He will lead a 
team of nearly 500, including salesmen, 
designers, engineers and nersonnel providing 
allied services. Mr Morcom, who was 
bom in Plymouth, Devon, has worked for 
Marconi’s for 34 years. In taking up this 
new appointment, he relinquishes the post 
of Chief Engineer, Telecommunications, 
which he has held since 1965. As Chief 
Transmitter Engineer from 1956 to 1965 he 
was resnonsible for the provision of com¬ 
munications and broadcasting stations all 
over the world. 

STANDARD TELEPHONES AND 
CABLES PTY. LTD. informs that the 
EM404 silicon power diode has had 
its current rating increased to 800mA and 
that its price has been reduced at the same 
time. The EM400 series are moisture- 
resistant epoxy cased miniature rectifiers 
with up to 1000V if required. Comprehensive 
data sheets are available from the company 
at Moorebank Avenue, Liverpool, N.S.W. 

ASTOR ELECTRONICS PTY. LTD., a 
subsidiary of Electronic Industries Ltd., has 
introduced compatible long-playing records 
for use on both stereo and mono equipment. 
The compatible records are being produced 
in the company’s record factory at Hunting- 
dale, Vic. Initially, manufacture is being 
confined to the Gold Star Series with the 
compatible records offered at the same price 
as the stereo and mono versions. Inquiries 
to the head offices at Astor House, 161-173 
Sturt Street, South Melbourne, Vic. P 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.50 and the double probe at only $3. 
Both prices include sales tax. Recording 
heads may be demagnetised In 
a few seconds and tapes improved 
considerably. From . 


$3.00 


BSR — UA70 AUTOMATIC/MANUAL 
TURNTABLE 

Read the review in the August issue of 
“Electronics Australia" and then ask Encel 
Electronics for a price . . . with the B.S.R. 
Cl ceramic cartridge or the magnetic cart- 
ridge you prefer. 



SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE TONE ARM LIFT! 

This beautifully finished and functional univer¬ 
sal tone arm lift will fit all tone arms . . . 
the lowering action is pneumatically damp¬ 
ened and extremely smooth. Risk 
of record damage may now be <KQ Cft 
eliminated. Including Sales Tax s^O.DU 


ADC CARTRIDGES 

The complete range of ADC cartridges is 
available including the new ADC-220 and the 
remarkable ADC-10E/IL Write or call for 
prices . . . Encel value is terrific! 


SONY AND NATIONAL TAPE RECORDERS 

If you’re buying a tape recorder be sure to 
get an Encel price before you commit your¬ 
self elsewhere. Save yourself time, worry 

and cold, hard cash. 


CROWN BATTERY/AC TAPE RECORDERS 

Write or call now for an EMQ on Crown 
recorders. The price will surprise . . . and 
save! 



HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are now 
available including the new model Sonics 
HS-304. This headset is very comfortable 
and response is extremely good over the 
complete sound spectrum. Price is $12.50; a 
bargain basement cost for a headset of this 
calibre. From Sweden comes the Pearl 
’phones . . . made by P.M.L.. These ’phones 
are particularly sensitive and are high imped¬ 
ance (400 ohms). Fitted with ear muffs for 
long period of fatigue-free listening. Pearl 
price $19.50. Sonics HS-304 (Illustrated) 
$12.50 including Sales Tax. 


CASSETTE RECORDERS 

If you’re looking for a cassette type recorder, 
write or call at your nearest Encel Stereo 
Centre for an EMQ. We are not at liberty to 
reveal the current cash prices for popular 
cassette recorders through advertising. 


DUAL 1019 SLASHED TO $89.50! 

Opportunity knocks twice . . . this popular 
turntable/tone arm combination is normally 
priced at $139. Mail orders care-packed and 
freighted anywhere. Encel 
price is now only (inc. Sales IJQ 



ELECTRONICS 
(STEREO} PTY. LTD* 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it tq 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think 

INTERNATIONAL CORRESPONDENCE SCHOOL! 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


!"International Correspondence Schools 

I Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. 

I Please send me, without cost or obligation, your Free Booklet 

"Your Career in Electronics" and full information about_ 

I_ 

| Name (Mr., Mrs., Miss). 

| Address_ 

Phone_ 

Occupation_ 


Age. 


Dpt. 528 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Physics —an overall survey 


PHYSICS MADE SIMPLE, by Ira M. 
Freeman, Ph.D., advisory editor Wes¬ 
ley Morgan, B.Sc. Published by W. H. 
Allen and Company, Essex Street, Lon¬ 
don W.C.2. Paperbound or cloth- 
bound, 272pp. 8Iin x 5Jin. Many illu¬ 
strations and tables. Australian prices: 
Paperbound $1.25, clothbound $1.95. 

Any author who sets out even to scratch 
the surface in the field of physics, by pro¬ 
ducing a volume with a modest 272 pages, 
undertakes quite a formidable task. The 
idea appears to have been to cover the 
field with a simple and concise approach. 
In my opinion, the author has achieved 
this goal with noteworthy success. 

The book is divided up into seven sec¬ 
tions, with several chapters devoted to each 
section. Here is a list of the contents, to 
give the reader some idea of the field which 
is covered: 

Section One — MATTER: This section 
includes chapter 1 to 4 headed, (1) Matter 
and Energy, (2) How We Measure Things, 
(3) Liquids, (4) The Air and Other Gases. 

Section Two — FORCE, MOTION, 
AND ENERGY: Chapters 5 to 8 are 
headed, (5) Forces, (6) Motion, (7) Work, 
Energy, and Machines, (8) Molecules. 

Section Three — HEAT: Chapters 9 
and 10 are headed, (9) The Nature of Heat, 
(10) Heat Energy. 

Section Four — SOUND: This section 
is covered in two chapters, which are 
headed, (11) The Nature of Sound, (12) 
Acoustics. 

Section Five — LIGHT: Three chapters 
are headed, (13) Light and Lighting, (14) 
Reflection and Refraction of Light, (15) 
Wave Optics and Colour. 

Section Six — MAGNETISM AND 
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Digital Instruments 

DIRECT READOUT METERS, by John 
D. Lenk. Published by W, Foulsham 
and Co. Ltd., Slough, England, 1967. 
(Foulsham-Sams Technical Series, No. 
DRM-1.) Hard covers, 5*in x 81, 144- 
pp., many illustrations. Price in U.K. 
26s. net. 

I find it very hard to say anything 
nice about this book. It seems muddled 
both in conception and in execution, and 
a particularly dismal failure at fulfilling its 
stated aim of presenting “the necessary 
information for technicians to qualify as 
laboratory meter specialists.” In fact it 
would appear to be of dubious value to 
anyone seeking a reasonably sound and 
clear knowledge of the subject concerned. 

Probably the most obvious anomaly one 
finds when examining the book is that 
despite the fairly definite implication of its 
title, it seeks to treat not only digital 
voltmeters but just about all other types of 
electronic voltmeter as well. Equally con¬ 
fusing is the discovery that by “meters” 
the author means only voltmeters, and has 
no intention of giving even cursory cover¬ 
age of other instruments even though, 
genencally, they are so closely related to 
digital voltmeters. 

As one progresses through the text it 


ELECTRICITY: This is covered in four 
chapters which are headed, (16) Magnets 
and Electric Charges, (17) Electric Currents, 
(18) Heating and Magnetic Effects of 
Electric Currents, (19) Induced Currents. 

Section Seven — ELECTRONICS AND 
NUCLEAR PHYSICS: Two chapters with 
the headings, (20) Electronics, (21) Nuclear 
Physics. 

At the end of each chapter is a set of 
practice exercises as well as a summary to 
test the student’s grasp of the subject. 
Answers are given to both sets. As a further 
aid to learning, 56 experiments are set 
out, using apparatus, the components of 
which are normally found around the home. 
In addition, there are 14 sets of useful 
tables and a comprehensive index at the 
back. 

It should not be surprising to find that 
some subjects are only very briefly dealt 
with. In most cases however, although brief, 
there is sufficient information to get the 
student under way. There are some in¬ 
stances where a subject is well treated in a 
little more detail and some of these are 
subjects which are not normally dealt with 
in such a small volume. Although this com¬ 
ment applies to other areas, it applies par¬ 
ticularly to Nuclear Physics, which I found 
to be most interesting. 

To sum up, I can commend this work 
as a reference for all who may be interested 
and as a text book for students at col¬ 
leges. For the home student and for readers 
who have a passing interest in physics, it is 
worthy of a place on your bookshelf. 

Our copy came from Tudor Distributors 
Pty. Ltd., 21 Elliott Street, Balmain, N.S.W. 
Although we have not been officially noti¬ 
fied, we can reasonably assume that stocks 
will be available immediately or very soon 
from all good technical booksellers. (I.L.P.) 
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becomes more and more evident that the 
treatment is just as sketchy and confused 
as the book’s conception. Terms are used 
without adequate definition, the sequence 
of thought is anything but logical, and the 
space devoted to important basic concepts 
is generally quite farcical. In short, the 
whole effort seems a complete waste of time 
and money. 

Our copy came direct from the publishers, 
and no information was supplied regarding 
Australian price and availability. (J.R.). 

Transmission Lines 

PRINCIPLES OF TRANSMISSION 
LINES, published by Tech Press, 
Brownsburg, Indiana, 46112, U.S.A. 
Soft covers, 84pp., 9in x 6in. Well 
illustrated with many diagrams, cir¬ 
cuits and formulas. Australian retail 
price, $2.35, postage 15c. 

In common with most other textbooks 
published by Tech Press, the subject matter 
is well and thoroughly treated. To give 
the reader some idea of the coverage of 
this particular work, here is a list of the 
sections and sub J headings. 

Section I, TRANSMISSION LINES: 
Two-Wire Open Line — Twisted Pair — 
Shielded Pair — Coaxial Lines — Wave¬ 
guides. 


Section II, ELECTRICAL CHARAC¬ 
TERISTICS OF TRANSMISSION LINES: 
Line Terminations — Propagation of DC 
Voltage Down a Line. 

Section III, RESONANCE: Non-Reson¬ 
ant Line — Resonant Line. 

Section IV, IMPEDANCE MATCHING: 
Line Sections as Filters — Standing-Wave 
Ratio. 

Section V, TRANSMISSION LINE 
LOSSES: Copper Losses — Dielectric Losses 
—Radiation and Inductance Losses. 

The text is followed by a set of 24 exer¬ 
cise problems, although no direct answers 
are provided. An index is also included 
on the back page. Due to its American 
origin, the price is rather high, particularly 
when the soft binding is considered. The 
material in it is not unique and much of it 
would be found distributed throughout texts 
that many would have already. It would 
be most useful to those without a range 
of such texts or who are on the lookout 
for one which puts the subject matter 
between two covers. 

Our copy came from Technical Book 
and Magazine Company Pty. Ltd., 289- 
299 Swanston Street, Melbourne, C.l. Cop¬ 
ies should also be available from other 
technical booksellers. (I.L.P.) 

CATV Systems 

CATV OPERATOR’S HANDBOOK. Edit¬ 
ed by Verne M. Ray. Published in 
U.S.A. by TAB Books, Thurmont. 
Maryland. Paper cover, plastic comb 
binding. Size 8£ x 5iin, 158 pp.. 
illustrated by photos and diagrams. 
Price in U.S.A. $7.95. 

Community Antenna Television (CATV) 
is big business in the U.S.A., with turnover 
running into hundreds of millions of dol¬ 
lars each year. According to figures in the 
first chapter of this book, the growth rate 
of new subscribers is running at 1,800 
per month at present, and it is expected 
that 20 per cent of all U.S. viewers will use 
CATV by 1974. Since CATV does not 
exist here in Australia (if one exempts the 
community aerials used in blocks of home 
units, which are not included in the mean¬ 
ing of the word as applied in the U.S.A.) 
this book has considerable “background" 
interest, even if the practical interest is nil. 

One learns that a typical system supplies 
several thousand viewers, by piping 
them, via land-line, six or more television 
programs and, in some cases, the choice 
of several FM radio programs as well. The 
main users of CATV are those communi¬ 
ties outside the reception areas of the big 
city networks, who previously had to rely 
on the limited efforts of one or more local 
stations. 

Programs are picked up by large aerial 
complexes or are transmitted over micro- 
wave links. The received signals are ampli¬ 
fied by high quality linear amplifiers be¬ 
fore distribution to the homes of subscri¬ 
bers. A typical charge for this service is 
$US6 a month, rather more expensive than 
Australian viewers are accustomed to pay 
for their TV programs, but apparently re¬ 
garded as a small price to pay for unlimited 
entertainment in the U.S.A. 

All these matters are fully discussed but, 
in addition, a large section of the book 
is devoted to such matters as obtaining 
a franchise from the local council (how to 
present the best case and score over the 
opposition); the financial side, including the 
cost of setting up a system and running it: 
sales promotion activity; and more 
practical advice on keeping the system 
operating efficiently. 

Since the Australian answer to the prob¬ 
lem of providing television for isolated com¬ 
munities is based on translator station 
operated by the existing commercial sta¬ 
tion and the ABC, this book has no practi¬ 
cal value here. Nevertheless, it makes in¬ 
teresting reading for those interested in 
finding out the facts of CATV and how 
it operates. Our review copy came directly 
from the publishers; we have no informa¬ 
tion about local availability. (H.A.T.) 
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NEW from STAR CO. LTD. 

Precision Engineered Equipment Built 
to the Highest Possible Standard 
SR-700A AMATEUR BAND RECEIVER 



Complete coverage all amateur bands 3.4 to 29,7Mc/j in 7 bands of 600Ke » (all crystals 
Included) plus 5 binds between 4 and (SO Me s by Insertion of suitable crystals. Ultra* 
3 ***$« double gear tuning mechanism, completely free of back lash, spreads each 
oOOKc/s over 1.68 metres with IKc.s calibrated frequency read-out. 


• T-Notch Filter provides better than 50db 
attenuation. 


• Stability better than 100 cycles. , ‘Vackar , ‘ 
type VFO. Voltage Regulated Power 
Supply. 

• Triple Conversion. IF* 1650 and 50Kc s. 
1st and 3rd Oscillators X’tal Controlled. 

• Image Ratio better than 60db all Bands. 
Beat Interference below Noise Level. 

• Variable Selectivity. Band Pass Filter at 
50Kc/s provides steep cut-offs and an 
exceptionally good Shape Factor. 4 
positions .5. 1.2, 2.5 and 4.0 Kc/s. 

SR-700A RECEIVER . . $461.50 


• Output Terminal on VFO for Transcelve 
Operation. 

• Noise Limiter operates on AM, CW and 
SSB. 

• Sensitivity better than luV for lOdb S 
plus N to Noise Ratio on AM. Better 
than ,5uV on CW SSB. 

SP-7 MATCHING SPEAKER $15.95 



ST-700 AMATEUR BAND TRANSMITTER 


?<a« 


Companion transmitter to the SR-700A receiver, 
amatejr bands 3.4 to 29.7 Mc/S In 7 bands of 
mechanism, dial calibrations, frequency stability. 


Complete coverage on AM/CW/SSB all 
600Kc/s (all crystals included). Tuning 
the same as the SR-700A. 


Uses Mechanical Filter at 455 Kc/s for 
SSB. Selectable Upper or Lower Sideband. 
Built-in VOX Control Circuit. 


• Built-in Side-Tone Oscillator for CW 
Monitoring. 

• Press-to-talk Relay. Break-in Keying. 

• High Quality SSB assured by Automatic 
Level Control Circuit. 


• Built-in Antenna Relay. 






Final Stage uses 2 x 6146 s in parallel 
conservatively rated at 250 Watts PEP 
or. SSB and CW. 100 Watts on AM. 


Built-In Heavy Duty Power Supply with 
adequate reserve margin assures trouble- 
free operation. 

Robust design and construction to top 
quality standards. 


ST-700 TRANSMITTER $519.50 


TAFAYETTE 

Adi Division of Electron Tube 

^■ Distributors Pty. Ltd. 


ELECTRONICS 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
15A WELLINGTON STREET, 

WINDSOR, VIC. 3181. RHONE 51-6362 


See STAR precision communication 
equipment also at: 

TISCO AGENCIES. Overend end 
Hampton Sts., Woolloongabba, Bri«. 
bane, O'LAND. 

UNITED TRADE SALES PTY. LTD.. 
280 Lonsdale St., Melbourne, Vic. 


Antennae , Waves 

ANTENNA PRINCIPLES AND WAVE 
PROPAGATION, published by Tech 
Press Inc., Brownsburg, Indiana, 46X12, 
U.S.A. Soft covers, 128pp., 9in x 6in. 
Clearly illustrated with many diagrams 
and some formulas. Australian retail 
price, $3.55, postage 15c. 

This could be considered as a companion 
volume to the one on the Principles of 
Transmission Lines, which I also re¬ 
viewed this month. Once again, this is a 
work which has been quite well prepared 
and presented. All the subject matter is 
clear and easy to understand. So that the 
reader may be better able to judge for him¬ 
self, here is a list of the sections and the 
topics covered. 

Section I, ANTENNAS: Antenna Func¬ 
tions — Dipole Antenna — Antenna Feed¬ 
lines. 

Section II, ANTENNA CHARACTERIS¬ 
TICS: Electrical vs. Physical Length of 
Dipole — Wave Propagation from Half 
Wave Antenna. 

Section III, POLARIZATION: Electro¬ 
magnetic Propagation from a Dipole — 
Radiation Resistance—Antenna Impedance. 

Section IV, OTHER BASIC ELEMENTS: 
Marconi Antenna—Bent Antenna—Long- 
wire Antenna. 

Section V, ANTENNA GAIN AND 
WAVE PROPAGATION: Antenna Gain— 
Antenna Tuning Circuit — Wave Propa¬ 
gation — Radio Frequency Spectrum — 
Components of the Propagated Spectrum—r 
Surface Wave — Direct and Earth-Reflected 
Waves — Tropospheric Duct — Sky Wave 
—Effect of Ionosphere on Sky Wave. 

After this section there is a set of exer¬ 
cise questions. Although no direot 
and specific answers are given to these 
questions, it is possible to check back 
through the text for a correct answer. 
An index is provided on the last two 
pages. .. >K 

The price seems rather high, for the 
amount of material covered and there is 
little information which could not be found 
in many of the current text books. How¬ 
ever, it is worth an inspection if you want 
a small book for your library on the particu¬ 
lar subject matter. 

Our copy came from Technical Book and 
Magazine Company Pty. Ltd., 289-299 
Swanston Street, Melbourne, C.l. Copies 
should also be available from other tech¬ 
nical booksellers. (I.L.P.) 

Pulse Generators 

KNOW YOUR SQUARE-WAVE AND 
PULSE GENERATORS, by Robert G. 
Middleton. Published by W. Foulsham 
and Co., Ltd., Slough, England, 1966. 
(Foulsham-Sams Technical Series, No. 
KOP-1). Hard covers, 5Jin x 8|in, 
144pp, many illustrations. Price in 
U.K. 21s. net. 

A recent addition to the Foulsham-Sams 
series on the principles of operation and 
use of test equipment, this volume deals 
with square-wave generators and the vari¬ 
ous types of pulse generators. It is an essen¬ 
tially practical book written for advanced 
hobbyists, technicians and technical col¬ 
lege students, and includes a bare mini¬ 
mum of mathematics. 

The content material and its general 
order of presentation are shown fairly 
clearly by the chapter headings: 1 — Prin¬ 
ciples of Square-Wave Generation; 2 

— Principles of Pulse Generation; 3 — 
Analysis of Rise Time and Bandwidth; 4 

— Service-Type Square-Wave Generators; 5 

— Lab-Type Square-Wave Generators; 6 — 
Service-Type Pulse Generators; 7 — Lab- 
type Pulse Generators. The sixth chapter 
includes a discussion of signal injectors 
and inductor testers, while the 
seventh chapter comprises a step-by-step 
analysis of a single valve-type commercial 
pulse-generator. 

To this reviewer the standard of pre¬ 
sentation in the book is best described as 
“patchy,” and seems to reveal insufficient 
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TAPE RECORDER SERVICE HANDBOOK 


From J.R. Publications we have re¬ 
ceived a copy of their Tape Recorder 
Service Handbook. This is in the same 
general style as the Television Ser¬ 
vice Handbook published by the same 
firm and already well known to pro¬ 
fessional servicemen. These handbooks 
are in loose leaf form, with pages 
measuring 13iin x 8iin securely held 
between attractive imitation leather 
covers. 

This volume of the Tape Recorder Hand¬ 
book contains data for Sony (42 models), 
Sanyo (7), Sharp (7), and Standard 0). A 
second volume now in preparation will 
probably be completely devoted to the 
National brand (approximately 35 models,) 
while material is currently being collected 
for Philips and Grundig models. Each 
manual contains about 300 pages. 

Purchasers of the handbook are sup¬ 
plied with a registration card to be filled 
m and returned to the publisher. Each 
name and address is added to a mailing 
list and the purchaser advised as each new 
set of data sheets is released. He may 
then order these if he requires them, the 
price being 20c per sheet. However, ne is 
under no obligation to purchase them if 
he does not require them. 

The manual is extremely well prepared. 
The printing is worthy of particular men¬ 
tion, being clean and sharp in all cases. 
Even where considerable reduction has 
been necessary to accommodate the original 
material in the standard page, the finest 
detail is clearly readable. 

The data are most comprehensive. In 
addition to the main circuit diagrams there 
are printed wiring board patterns, photo¬ 



graphs, and many mechanical drawings, in¬ 
cluding exploded views of many of the 
more complex sections of the machines. 
In many cases there are also lengthy written 
instructions covering servicing and adjust¬ 
ment. For any service organisation likely 
to handle tape recorders, this manual, and 
its companions to come, would appear to 
be a ‘ S must.” The price is $21. 

Other manuals by the same publisher 
are a Car Radio Service Handbook. $21; 
Valve Radio Service Handbook, (from 
1955) $31.50; Transistor Radio Service 

Handbook, Volume 1 (Aust. models), $17.95; 
Volumes 2 and 3 (imported models), $46 
per set; and the Television Service Hand¬ 
book. Volumes 1 and 2, $48.90 per set. 

Due to the heavy demand, some of 
these Handbooks have beet in short supply, 
but it is anticipated that fresh stocks will be 
available by the time this appears in print. 
These will be described in greater detail 
when samples come to hand. 

Further details may be obtained from 
the publishers, J. R. Publications, P.O. Box 
29, Chester Hill, N.S.W. 2162, from Radio 
Parts, 562 Spencer St, Melbourne, Vic. 3000, 
or from General Accessories, in all capital 
cities and a number of large country towns. 


planning. The order of presentation of theo¬ 
retical material is rather confused, and 
there is appreciable repetition. A 
more systematic treatment would have in¬ 
creased the value of the book consider¬ 
ably, although as it stands it will probably 
be found quite useful by the reader with 
persistence. 

Our copy came direct from the pub¬ 
lisher, and no information was supplied re¬ 
garding Australian price and availability. 
.We imagine, however, that copies arc pro¬ 
bably already in stock at the larger book¬ 
stores. (J.R.) 

Power Supplies 

POWER SUPPLIES AND REGULATORS, 

K ublished by Tech Press Inc., Browns- 
urg, Indiana, 46112, U.S.A. Soft cov¬ 
ers, 176pp., 9in x 6in. Many circuits, 
with illustrations and formulas. Aus¬ 
tralian price, $3.55, postage 15c. 

Power supplies is a subject which is over¬ 
looked by many men in the field of elec¬ 
tronics; such an assembly consisting of a 
transformer, rectifier and filter components, 
is all too often taken for granted. The 
volume under review is aimed mainly to¬ 
wards “the High-school educated electronics 
man and the self-taught electronics enthus¬ 
iast.’* 


mionic diode, this treatment would be use¬ 
ful, The sub-headings are: Electron Emis¬ 
sion — Types of Emission — Emitter 
Materials •— Cathode Construction—Diode 
Construction — Electrical Characteristics of 
Diode (the word ‘Electrical’ is repeated in 
the contents, an error not picked up)— 
Volt-Ampere Characteristic — Rectification. 

Section three is devoted to filters and, 
once again, the treatment is noteworthy. 
The sub-headings are: Ripple Voltage — 
Types of Filters — Regulation. 

The fourth and final section covers volt¬ 
age regulators. This Section is treated well 
but the discussion is confined to gas tube 
type regulators. No attempt has been made 
to include any material on electronic regu¬ 
lation. The sub-headings are: Regulation 
Methods — Gas-Filled Regulators — VR- 
Tube Circuits. 

This is an American publication and the 
price* considering the cheaper type of bind¬ 
ing, is rather high. However, because of the 
manner in which the subject matter is 
treated, the cost may not be considered as 
significant. I have no hesitation in com¬ 
mending this work to anyone who may be 
interested. 

Our copy came from Technical Book and 
Magazine Company Pty. Ltd., 289-299 
Swanston Street. Melbourne C.l. Copies 
should also be available from other techni¬ 
cal booksellers. (I.L.P.). 


A perusal of the pages shows that the 
subject of power supplies is treated from 
the very basics, the author dealing with 
each aspect in a clear and thorough 
manner. The work is divided up into four 
sections. 

The first section is devoted to trans¬ 
formers. All aspects are very well covered: 
Self Inductance — Mutual Inductance — 
Transformer Cores — Transformer Wind¬ 
ings — Transformer Theory — Loading 
Effects — Transformer Losses. 

In the second section, rectifiers are the 
subject. For students who have had trouble 
in grasping the fundamentals of the ther- 


S-W Listening 

SHORT WAVE LISTENER’S GUIDE, by 
H. Charles Woodruff. Published by 
Howard W. Sams and Co., Inc., New 
York. Paperboard covers, size 81 x 
51 in, 80pp. Price in U&A. $1.75. 

While this book contains a considerable 
amount of information of value to the 
short-wave listener in the U.S.A., the use¬ 
fulness for the Australian listener is much 
diminished by all times being in U.S. East¬ 
ern Standard Time. Moreover, the pro- 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

TO STOTT’S: Please send me, free and with- 
i out obligation, full particulars of your i 

I Courses in Radio for Amateurs. I 

[ MR./MRS./MISS.| 

| ADDRESS. | 

I .*.AGE.. I 

I I understand no representative will call. * 

RH.I0.67J 


The "Mosquito 

A SIGNAL SOURCE FOR 
EVERY ELECTRONIC 
APPLICATION 

PRICE 

$15.00 , 

nett S 

- 



MODEL 
MS-130 


. .. pocket size instrument finds defective 
circuits.—IMMEDIATELY! 

For every technician or engineer who must 
find defective circuits quickly and exactly, 
the new MOSQUITO with detachable probe 
—pocket size, cordless, pen-type Instru¬ 
ment which generates and injects a rich sig¬ 
nal covering the audio, IF and RF spectrum! 
The Mosquito contains a transistor oscillator, 
powered by a single 1.5 volt pen light cell, 
which completely eliminates the need for a 
large, expensive signal generator. It can 
be coupled into magnetic pickups and cir¬ 
cuits without leads. And the MOSQUITO 
oscillates at approximately 1.000 cycles per 
second, with a wave form which is rich in 
harmonics. This is truly the simplest, fastest, 
most effective, most economical way to find 
defective circuits—it belongs In your pocket 
now! 


WILLIAM 


WILLIS 


& Co. Pty. Ltd. 


430 ELIZABETH ST, MELBOURNE, 3000. 
Phone 34-6539. 
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SAVES CIRCUIT DESIGN TIME! 


SAVE SET-UP TIME ON EXPERIMENTAL CIRCUITRY 

The Vector EXPERIMENTER’S CHASSIS provides quick set-up 
of electronic circuitry with simple hand tools. Intended mainly 
for mock-ups, the structure is also suitable for more perma¬ 
nent use and may be mounted on racks or in cabinets with 
added adaptor plates. The construction is highly flexible and 
parts can be readily cut to make other sizes than those 
supplied. 

Kit 22X is for quick set-up of transistor and similar circuitry. 
It has combination transistor sockets with pig-tail wires. 
These fit transistor pins “in-line" or in the triangular 
“JETEC" configuration. Sockets are on saddles which mount 
above the punched board. Transistor leads may also be 
clipped into the unique SPRINGCLIP terminals provided. 
Sockets for power transistors are also supplied. 


UNIQUE SOLDERLESS TERMINAL 

The heart of the system is the Vector SOLDER¬ 
LESS SPRINGCLIP Terminal, T30N. SPRING- 
CLIPS hold as many as six component leads 
without soldering or crimping wires. This 
allows re-use and prevents heat damage to 
expensive components. Contact resistance is 
less than .01 ohms. 

£ EASY TO USE £ ECONOMICAL 
0 SAVES DAMAGE TO EXPENSIVE 
COMPONENTS A PERMITS RE-USE 


Kit 22X 

Typical assembly 
With added 
components 


T30 Spring Clips. 


mo 7 


ELCO (AUSTRALASIA) 
PTY. LTD. 

(a subsidiary of 

international Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 
Telephone: 50-0111 (20 lines) 


ROST COUPON NOW 

Please forward details of VECTOR kit 

NAME. 

ADDRESS.. 


STATE ....;.... 

V/67.1 


Solderless 
Circuit Detail. 
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grams listed are those beamed specifically 
to the U.S.A. 

It is arranged in four sections: (1) alpha¬ 
betical listing of short-wave broadcasting 
stations all over the world, listed by country 
and city, with call signs, power, frequency 
and broadcasting times. (2) A list of the 
same stations arranged in order of fre¬ 
quency, from 5995 to 21665KHz. 
(3) Arranged in six parts, each part cover¬ 
ing a four-hour period of the day, and 
listing in alphabetical order the stations 
which, can best be received in the U.S.A. 
during each period. (4) A short list of 
“clandestine” stations, meaning those broad¬ 
casting to a country but not authorised 
by the Government of that country. 

A three-page station log is provided at 
the back of the book, but this has space 
for only 33 listings. Our copy came direct¬ 
ly from the publishers, but we understand 
copies are likely to be available throueh 
the Howard Sams agents, Grenville Publish¬ 
ing Company, 154 Clarence Street, Sydney. 


LITERATURE—in brief 

STANDARDS ASSOCIATION OF AUS¬ 
TRALIA is seeking comment on a draft 
Australian standard for the testing and 
calibration of ultrasonic therapeutic equip¬ 
ment, issued as Doc. 1186. This draft has 
been prepared on the basis of International 
Electrotechnical Commission and American 
practices and follows closely the I.E.C. 
recommendation 150. Testing and Calibra¬ 
tion of Ultrasonic Therapeutic Equipment. 

The draft relates to ultrasonic therapeutic 
equipment employing plane circular trans¬ 
ducers in accordance with present practice. 
It deals in some detail with acoustic output 
characteristics, safety and control features, 
tolerances as to accuracy of control, output, 
voltage and frequency variation, effective 
radiating area and intensity, and particu¬ 
larly with calibration processes. This latter 
should prove of some value in the periodic 
testing for output, and the maintaining of 
the machine at its original efficiency. 

Copies of Doc. 1186 may be obtained, 
without charge, from the various offices of 
the Standards Association in all capital 
cities and Newcastle. Comment on the pro¬ 
visions of the draft is invited from persons 
or organisations concerned with the design, 
manufacture or testing and calibration of 
ultrasonic therapeutic equipment and should 
reach the Headquarters of the Association 
at 157 Gloucester Street, Sydney, N.S.W. or 
any branch or office, not later than 31st 
October, 1967. 

ROLA DIVISION of Plessey Components 
Australia has published the following bro¬ 
chures. 

Publication No. 8, Loudspeaker Data, 
Alnico and Ferrite models—a short form 
catalogue on the current range of Rola 
loudspeakers with information on the coding 
system used. Information is also given on a 
range of transformers and filter chokes. 

Publication No. 11, Encapsulated Com¬ 
ponents — a brief introductory description 
of encapsulation. 

Copies may be obtained from Rola Co. 
(Australia) Pty. Ltd., The Boulevarde, Rich¬ 
mond, Vic. 

WORLD RADIO TV HANDBOOK, 

Summer Supplement, has been published. It 
has been enlarged and includes the following 
additional lists: Medium-wave Stations by 
Continents: FM Stations by Continents; 
Stations Broadcasting in your Language; 
Language Lessons. The supplement also in¬ 
cludes a complete list of short wave sta¬ 
tions, News in English, DX programs, etc. 
Copies should be available from all com¬ 
prehensive booksellers. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has available the following 
application notes from RCA: AN-3065, 
Silicon Transistors for High-voltage Appli¬ 
cation—this discusses several applications 
for RCA high-voltage silicon transistors 
(2N3583, 2N3584, 2N3585, 2N3439 and 
2N3440); AN-3413, Magnetic Configuration 
of the MS3250 Series “2-iD” Memory Sys¬ 


tem—describes an improved modification of 
the conventional fourewire coincident-cur¬ 
rent memory which eliminates the function 
of the inhibit wire. Also available from the 
company is a quick selection chart for low 
noise communication type transistors. In¬ 
quiries to the company at 348 Victoria 
Road, Rydalmere, N.S.W. 

PHILIPS TELECOMMUNICATION RE¬ 
VIEW, Vol. 26, No. 4 (March, 1967) in¬ 
cludes the following articles: Landmarks in 
the Development of an Industry—tracing 
the history of the company up to 1940; 
Thyristor-controlled High-voltage Rectifier 
for High-power Transmitters—principle and 
operation of a new thyristor-controlled 
three-phase high-voltage rectifier used in 
transmitters with powers in the 50-300KW 
range; Economic Aspects of Multi-exchange 
Telephone Network Planning—derives a 
formula to determine the optimum number 
of exchanges and the optimum configura¬ 
tion of a multi-exchange telephone network. 

The journal appears in volumes of four 
issues at a subscription rate of $5. Inquiries 
should be addressed to Telecommunication 
Co. of Australia Pty. Ltd., P.O. Box 7, 
Alberton, S.A. 

NEWS BULLETIN, Vol. 3, No. 62, the 
new products magazine of A. F. Bulgin 
and Co. Ltd. features the following items: 
new additions to micro-switch range; spec¬ 
ialised test equipment; new surface mount¬ 
ing legend indicator; integral AMP tags 
available with all single pole laminated 
switches; new press-to-test illuminated 
switch; range of modem instrument control 
knobs. Copies are available from the Aus¬ 
tralian agents: R. H. Cunningham Pty. Ltd., 
608 Collins Street, Melbourne, Victoria, 
3000. 

MEASURETEST, No. 5, published by 
Marconi Instruments Ltd., Longacres, St. 
Albans. Herts, England, covers signal gener¬ 
ator applications. It contains articles de¬ 
scribing different uses for the following 
instruments: MF/HF Signal Generator TF- 
2002; Signal Generator TF144H series; 
FM/AM Signal Generator TF955A series. 
Inquries to: Engineering Products Division, 
Amalgamated Wireless (A’sia) Ltd., 422 
Lane Cove Road, North Ryde, N.S.W. 

MARCONI INSTRUMENTATION, Vol. 
11, No. 1 (A), April, 1967. published by 
Marconi Instruments Ltd., includes the fol¬ 
lowing articles: The changing face; Induct¬ 
ance measurement at audio frequencies; 
Physical Society Exhibition 1967; Scientific 
Instrument Manufacturers’ Exhibition; In¬ 
creased sensitivity for Oscilloscope TF 2201; 
Greater output from MF Oscillator TF- 
2101; Multiple period averaging of a signal 
in the presence of noise. Inquiries should be 
addressed to Engineering Products Division, 
Amalgamated Wireless (A’sia) Ltd., 422 
Lane Cove Road, North Ryde, N.S.W. 

INTERTHERM LTD., Blenheim Gardens, 
Brixton Hill, London S.W.2, U.K., has pub¬ 
lished a booklet entitled “A First Guide 
to Induction Heating.” Its object is to give 
some idea of what high-frequency induction 
heating is, and what it can do, together 
with an indication of its industrial possibili¬ 
ties. The subject has been treated generally 
from a practical viewpoint, and is intended 
for executives, managers, and heat treatment 
department personnel. Inquiries to the Aus¬ 
tralian agents, H. Rowe and Co. Pty. Ltd., 
7 Flinders Court, Rear Elizabeth Street, 
Melbourne. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has available a leaflet list¬ 
ing all A.W.V. publications with a brief 
description and price of each. The publica¬ 
tions listed are: Radiotronics; Radiotron De¬ 
signers Handbook; Super Radiotron Valve 
Manual; Tunnel Diodes; A.W.V. Semicon¬ 
ductor Manual; Phototubes and Photocells; 
Application Guide for RCA Memory Pro¬ 
ducts; Magnetrons and Travelling-Wave 
Tubes; Industrial Receiving-Type Tubes; 
Vacuum Components Products Guide; RpA 
Receiving Tube Manual; RCA Transmitting 
Tubes; RCA Transistor Manual; RCA Li¬ 
near Integrated Circuit Fundamentals; E.E.V 
Abridged Valve Data Book 1967; Semi- 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* -—the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cpmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 
NOW 

enrolments ***, 
close 9th October^** 

1967. Classes com- 

mence 2 days later. *** 

Send for training syllabus. **** 
There is no obligation. * 

NAME. 

ADDRESS.. IIZIIIIII. 

tie MARCONI SCHOOL of 
wireless 

G.P.0. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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SONY 


TC-105 




only recorder on the Australian 
market that gives aji these 

for $221.60 list 



Features ■ Four-track monophonic — 12 hours of 
recording and playback ■ Reliable all-transistor circuit 
using Silicon transistors ■ 3 speeds ■ Automatic 
recording volume control "SONY-O-MATIC" ■ Wide, 
smooth frequency response and rich output ■ Easy and 
quick tape loading with “retractamatic” pinch roller 
and self-threading “SONY-O-MATIC" reel ■ Speaker 
monitoring and public address facilities ■ Automatic 
shut-off, instant stop lever with locking facility, digital 
tape index counter, speaker on/off switch, tone control, 
voltage selector, professional level meter, etc. 


Model TC-105 SONY’S new model TC-105 is a versatile four-track 
monophonic portable tape recorder with truly dependable all¬ 
transistor circuit. Designed to meet everyone’s purpose and 
requirements, it also contains professional facilities: 3 speeds, 
tone control, digital tape index counter, VU meter, lockable 
instant-stop lever, speaker on/off switch, voltage selector, 7-inch 
reel capacity, etc. Its extremely narrow gap head assures precise 
recording in wide frequency range and reproduction of high 
fidelity with rich 4 W. output from a large, oval dynamic speaker. 


Power requirement: 

Tape speeds: 

Tracks: 
Recording Time: 
(With 18007550 m. tape) 


Reels: 

Frequency response: 
Flutter and wow; 


Record/Playback head: 

Erase head: 
Inputs: 


SPECIFICATIONS 

100, 110, 117, 125, 220 or 240 V., 50/60 
c.p.s. 45 W. 

Instantaneous selection 7 l / 2t 3% or 1% 
i.p.s. (19, 9.5 or 4.75 cm/s.) 

4 tracks, monophonic 

45 minutes per track, 3 hours in total at 

7‘/ 2 i.p.s. 

1.5 hours per track, 6 hours in total at 

3 3 / 4 i.p-s. 

3 hours per track, 12 hours in total at 
l 7 /e i.p.s. 

7" (18 cm.) or smaller 
40-18,000 c.p.s. at 7 l /z i.p.s. 

40-13,000 c.p.s. at 3 V 4 i.p.s. 

50-6,000 c.p.s. at 1% i.p.s. 

Less than 0.17% at 7 Va i.p.s. 

Less than 0.3% at 3% i.p.s. 

Less than 0.4% at 1% i.p.s. 

In-line quarter track 
In-line quarter track 
Low impedance microphone (1) 

High impedance auxiliary input (1) 


Outputs: 8 ohm external speaker output (1) 
High impedance monitor jack (1) 


Integrated record/ 
playback connector: 

Speaker: 
Power output; 
Transistors: 

Diodes: 

Dimensions: 


4 x 6" (10 x 15 cm.) PM dynamic 
Max. 4 W. 

2SC402 (4), 2SB381 (1), 2SB383 (1), 
2SD28 (2) 

FRIU (1) IT22 (1) 5G-0 (2) 

143/4 (w.) x 77 4 (h.) x 133/ 8 " (d.) (37.5 
18.5 x 34.0 cm.) 


Weight: 21 lbs. (9.5 kgs.) 

Accessories: SONY dynamic microphone 
5" self-threading reel 

Pre-recorded 5" reel demonstration tape 

Earphone 

Connection cord 

Head cleaning ribbon 

Splicing tape 

Optional accessories: Telephone pick-up, TP-4S Microphone 
mixer. MX-600 




Distributors: Jacoby, Mitchell & Co. Pty. Ltd., Sydney <& Melbourne. 


To: Jacoby Mitchell & Co. Pty. Ltd . 469-475 Kent St., Sydney. 
Send me information on Sony Tape Recorders & name of nearest Sony retailer. 

NAME........ 

ADDRESS.....;.... 


EA 
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In Brief — continued 

conductors and Transistors; RCA Photo¬ 
multiplier and Image Tubes; A.W.V. Guide 
to Industrial Tube Products; A.W.V. Semi¬ 
conductor Products Guide. Inquiries to the 
Sales Department of the company at Private 
Mail Bag, Ermington, N.S.W. 2115, or from 
Interstate offices at 470 Queensberry Street, 
North Melbourne, Vic.. 3051; 70 Merivale 
Street, South Brisbane, Qld., 4101; 12 Dea¬ 
con Avenue, Richmond, S.A., 5033. 

GUIDE TO A.W.V. SEMICONDUC¬ 
TOR PRODUCTS is a 42-page book which 
gives abridged specifications on over 600 
semiconductor devices. Details are given for 
transistors (AF. RF, and switching and pulse 
types), silicon rectifiers, thyristors, germa¬ 
nium diodes, tunnel diodes, integrated cir¬ 
cuits, and photocells. It is available free on 
request from the Sales Department, Amal¬ 
gamated Wireless Valve Co. Pty. Ltd.. 
Private Mail Bag, Ermington. N.S.W., 2115, 
or from all Interstate offices. 

SIGMA INSTRUMENTS, INC. is offer¬ 
ing a booklet which describes a new line 
of integral and remote photoelectric systems 
for light-beam control of moving objects. 
The new Series 8 photo-relays are offered 
for mechanising or automating such func¬ 
tions as materials handling, packaging, 
production, or processing. Systems operate 
600 or 1,200 times a minute over ranges 
| from under 12 inches to 25 feet, provide 
plug-in as well as conduit mounting, NEMA- 
type housings, and offer a choice of con¬ 
tact arrangements and source voltages. 
Copies of the booklet may be obtained 
from the Australian agents, Auriema (A’sia) 
Pty. Ltd., 443 Kent Street, Sydney, N.S.W. 

EMERSON AND CUMING. INC., of 

Canton, Massachusetts, U.S.A., has publi¬ 
shed an illustrated folder describing the 
company’s dielectric products possessing 
high thermal conductivity. A concise chart 
shows adhesives, casting resins, surface coat¬ 
ings, transfer moulding powders, RTV sib 
cones and a silicone mastic. Listed under 
each product are typical mechanical and 
electrical properties pertinent to the class. 
Inquiries should be addressed to the Austra¬ 
lian agents. Wm. J. McLellan and Co. Pty. 
Ltd., The Crescent, Kingsgrove, N.S.W. 

STC COMPONENTS REVIEW, Vol. 4, 
No. 7, July 1967, gives information on the 
following products: EM404 silicon power 
rectifier; 4&R range of diecast boxes; BFY43 
silicon planar transistor; MB series bridge 
rectifiers; Beyschlag carbon-film resistors. 
Also included in this issue is an application 
note describing the use of variable capaci¬ 
tance diodes in VHF and UHF tuners. 
Components Review is published by Stan¬ 
dard Telephones and Cables Pty. Ltd.. 
Moorebank Avenue, Liverpool, N.S.W. 

VARIAN SPECTRUM, Vol. 1, No. 1. 
August, 1967, is the first issue of the house 
journal of Varian Pty. Ltd., which is to be 
published quarterly containing technical in¬ 
formation and topical news of the wide 
range of Varian products. This issue forms 
an introduction to the various divisions of 
the company and their products. Spectrum 
is free to readers interested in precision 
electronic instruments, vacuum pumps and 
instrumentation, vacuum systems and com¬ 
ponents, electron tubes and devices includ¬ 
ing transmitting tubes and gas-filled devices. 
Inquiries to The Editor, Varian Pty. Ltd., 
38 Oxley Street, Crow’s Nest, N.S.W., 2065. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on a 
draft Australian standard for water fittings 
for protection and control of water heaters, 
issued as Doc. 1197. The draft specifies 
the material, design, construction, testing 
and certification of water fittings generally 
considered essential; i.e. temperature relief 
valves, pressure relief valves and non¬ 
return valves. It also deals with associated 
fittings which may be desirable or nec¬ 
essary in some installations; i.e. pressure 
reducing and ratio valves and vacuum 
relief valves. 


Copies of Doc. 1197 may be obtained 
without charge from the various offices of 
the association in capital cities and New¬ 
castle. Comment on the provisions of the 
draft is invited from persons or organisa¬ 
tions concerned with the design, construc¬ 
tion or testing of water heater safety fittings 
and should reach the headquarters of the 
association at 157 Gloucester Street, 
Sydney, or any branch office, not later than 
30th September, 1967. 

MINIWATT DIGEST, Vol. 6, No. 8, 
June/July 1967, has as its main article an 
introduction to the Miniwatt range of linear 
and digital integrated circuits presenting data 
on the most popular of the circuits in the 
range. Other articles include data on the 
ADI 61 and ADI 62 complementary-sym¬ 
metry germanium power transistors; circuits 
of two Class B power amplifiers employing 
the AD161 and 1 AD162; data on the low 
cost silicon diffused power transistors BDY- 
20 and 2N3055; data on BCY56 and BCY57 
silicon planar epitaxial transistors. Miniwatt 
Digest is published by the Miniwatt Elec¬ 
tronics Dvision of Philips Electrical Ptv. 
Ltd., 20 Herbert Street, Artarmon. N.S.W. 
Subscription rate is $3 per volume, post 
free. Single copies cost 50c, post free. 

TELECOMMUNICATION JOURNAL, 

Vol. 34, No. 6 (June, 1967), includes an 
article by Mr Georges Valensi. former 
Director of the C.C.I.F. (International Tele¬ 
phone Consultative Committee) entitled 
“Suggestions on Colour Television.” In 
another article, Mr L. Kumins gives an 
“Estimate of Price Elasticity of Demand 
for International Long-distance Telephony.” 

In its “Ideas and Achievements” feature 
for June, the journal publishes information 
on the automatic long-distance telephone 
service in Norway, on the British iono¬ 
spheric satellite UK-3, and on the Italian 
satellite San Marco-2. 

Vol. 34, No. 7 (July, 1967) is a special 
issue devoted to the development of tech¬ 
nical co-operation in the field of tele¬ 
communications in 1966. It contains a 
special report on the work of the various 
organs of the I.T.U. in this sector. 

An article in the July issue by Mr Deu- 
trich (Federal Republic of Germany), for¬ 
mer I.T.U. expert at the Seoul Telecommuni¬ 
cations Training Centre, explains the prin¬ 
ciples of training in telephony applied in 
that Centre. Mr Georges Valensi. former 
Director of the C.CJ.F., outlines the history 
of the origin of the World Telecommuni¬ 
cation Plan Committee. Mr Malek-Asghar, 
C.C.I.T.T. engineer, describes the work of 
this Committee and its regional Committees 
just before the second meeting of the World 
Plan Committee in Mexico City (November, 
1967). 

The July “Ideas and Achievements” fea¬ 
ture includes information on Explorer 
XXXIV, an interplanetary monitoring plat¬ 
form, the new British radio and space re¬ 
search field station at Chilbolton, the tech¬ 
nical development of Radio Pakistan, and 
new radio relay systems in the Netherlands. 

Both issues of the journal include reports 
on the various meetings of the Study 
Groups and Working Parties of I.T.U. 
organs, the work of the Technical Co¬ 
operation Department, and the achieve¬ 
ments of the administrations of I.T.U. 
Member countries. Also included are the 
basic indices of ionospheric propagation, 
new books and the feature “I.T.U. Confer¬ 
ences.” The official announcements give the 
dates of meetings and conferences and 
vacancy notices. 

Telecommunication Journal is the month¬ 
ly review of the International Telecommuni¬ 
cation Union (I.T.U.), and is published in I 
three separate editions in English, French 
and Spanish. Annual subscriptions by sur¬ 
face mail are: one language, 25 Swiss 
francs; two languages, 50 Swiss francs; 
three languages, 75 Swiss francs. Price for 
a single copy is 2.50 Swiss francs. There 
are special rates for delivery by airmail. 
The journal may be obtained from the 
Publications Service of the International 
Telecommunication Union. Place des Nat¬ 
ions, 1211 Geneve 20, Switzerland. B 



MICRO MAGNETIC CARTRIDGES OFFER 
UNEQUALLED VALUE! 


The Micro Model M 2000/5 has a response 
of 20-22,000 Hz. and costs only $16.50 includ¬ 
ing sales tax at Encei Stereo Centres. This 
model features a 15° tracking angle and 
performs extremely well. The Model VF-3000/5 
is priced at $24.50 and out-performs many 
more expensive cartridges. Response is 20- 
25.000 Hz. This fine cartridge is now avail¬ 
able with an elliptical diamond, stylus . . . 
0.3 x 0.8 mil.; price is $29.50 for the 
VF-3000/E. We invite you to listen to the 
Micro cartridges at either Encei Stereo Centre. 
VF-3000/E $29.50. VF-3000/5 $24.50. M-2000/5 
$16.50. All prices include Sales Tax. 


MICRO DUST PICK-UPS 

This most effective record cleaner automati¬ 
cally removes dust and static 
charges as the record is being 
played ... . 


$3.50 


MICRO TONE ARMS 

Very highly regarded in the United Kingdom 
and on the Continent, MICRO tone arms and 
cartridges have earned an enviable reputation 
for precision engineering and detailed work¬ 
manship. Performance easily justifies the 
use of the best available amplifiers and 
speaker systems. Feature for feature MICRO 
tone arms offer more value for every dollar; 
design is technically advanced and finish is 
impeccable. 


MICRO MA-88 PROFESSIONAL 16 in. 

TONE ARM 

Designed to provide effortless tracking with 
the most delicate cartridges, the MA-88 
accepts S.M.E. and ORTOFON head shells 
as well as the MICRO head shell. The latter 
may be used with any standard Vi In. mount¬ 
ing cartridge and cartridge location is adjust¬ 
able by a fore and aft movement df approx. 
V 2 in. vertical and lateral movement is almost 
friction-free and is estimated at less than 
20 milligrams. Height is adjustable and a 
bias scale and bias hook system eradicates 
lateral pressure of the stylus. Stylus ‘tracking 
pressure is adjustable from 0.5 grams and is 
clearly indicated on the out¬ 
rigger scale. Encei price in- &OC EA 
eluding Sales Tax ....- . 3>OO.OU 
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MICRO MA-77S and MA-77 TONE ARMS 

Very similar in construction to the MA-88, 
these tone arms are 12 in. and 14 in. long 
respectively. A unique eccentric counter 
balance weight is employed with the “77” 
series. Connections of all MICRO arms are 
plug-in types to eliminate soldering, general 
construction is of machined solid brass and 
finish is satin chrome. All MICRO arms 
pivot on miniature ball races. Both these 
models incorporate the bias hook and weight 
system to eradicate lateral 
pressure. Encei price includ- &OA CA 

i ng Sale s Tax 

READ THE REVIEWS! 

Your April, 1966, copy of "Electronics Aus¬ 
tralia” contains a review of the MICRO 
MA-77 tone arm on pages 126-127. If you 
subscribe to “Hi-Fi News” look up your 
February. 1966. copy for an extensive review 
of the MICRO MA-77 tone arm and the 
M-2000/5 magnetic cartridge. This particular 
review extends over 4 pages. Write now for 
copies! 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

* Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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AMATEUR BAND NEWS AND NOTES 




Defence Minister's Tribute to Amateur Radio 


Contributions to the notion by amateur radio operators were 
very highly commended in an address prior to the commence¬ 
ment of the 1967 Remembrance Day Contest. 

By Pierce Healy, VK2APQ* 


The opening address for the 1967 Remem¬ 
brance Day Contest, held over the weekend 
August 12-13. was given by Minister for 
Defence Allen Fairhall. The address, an 
excellent tribute to amateur radio, was 
broadcast throughout Australia by Wireless 
Institute stations, and (has brought forth 
many appreciative comments from amateur 
operators and listeners interested in amateur 
radio. 

As a record, and for those who did not 
hear the address, here is a transcript— 

“Today in countless radio shacks in 
Australia there is a ring around the calendar 
— for today is Remembrance Day. 

“May 1 begin by recalling some little 
remembered facts. In the years before 
World War II, there operated in Australia 
a Royal Australian Air Force Amateur 
Radio Reserve. On the declaration of war 
in September, 1939, the first addition to the 
manpower strength of Australian fighting 
forces came from this group of radio ama¬ 
teurs. They were to be the first of a long 
line of radio amateurs who gave their 
services to their country at war. 

“Some of them even gave their lives 
and in Australia we recall their sacrifice 
in this annual Remembrance Day Contest. 

“Since amateur radio contacts make 
friendships and develop international under¬ 
standing, and because in this field lies the 

liiiiiiimiHinMiiimiimmiitiitumimumiiitiiuiimiiiiitiimimiiiiiiiiiiiiHtiuiiiii 

*News and notes of Divisional and Club 
activities submitted for inclusion in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 

Bankstown, N.S.W., 2200. 
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greatest possibility for the future of avoiding 
war, it seems to me that today’s Remem¬ 
brance Day activities and the promotion of 
contacts between Australians is a fitting 
way indeed of serving the memory of those 
Australian amateurs whose names appear 
on the Roll of Honour. 

“And yet their service in the field was 
not the only service that amateur radio 
operators rendered to Australia in time of 
war. The fact is that world war gave birth 
to much of the electronic technology which 
now seems to run our modern world. In a 
country which had not previously been 

« involved in the electronics industry, 
und itself in wartime need, it was the 
home-grown skill and experience of radio 
amateurs that largely filled the key roles 
in laboratories and factories, developing and 
building the equipment which their fellow 
amateurs operated in the field. 

“Perhaps nothing gives me more pleasure 
than this opportunity officially to acknow¬ 
ledge — even belatedly — the magnificent 
contribution to this country’s defence which 
came from the amateur radio fraternity. 
It has been my pleasure to be associated 
with you officially through defence and 
defence production. Blit, even more happily. 
I may say, as an active member of the 
fraternity, and, if today 1 hold a position 
of some 'authority in government, it is 
because my interest in amateur radio first set 
me on the high road to that office. 

“But it does permit me to say from ex¬ 
perience that the health and growth of 
amateur radio as an advanced technical 
activity is of the very greatest value 
indeed, not only to defence, but to national 
development when electronics means so 
much in our future. 

“In France the Government of today 
operates what may be termed a national 
radio school recruiting to it thousands of 
technically minded young men, giving them 
instruction, supplying them with compo¬ 
nents for practical instruction and judging 
the results of their handiwork. 

“All of this, the promoters say, is to 
make sure that the electronics industry of 
that country is not starved of the technical 
talent it needs. This is how one modern 
technically advanced country values its 
electronic technicians. — It really ought to 
be an example to everyone! 

“But if we in Australia do not have that 
kind of school, amateur radio could well be 
a powerful 'alternative, richly deserving of 
government encouragement in all of those 
avenues where government alone can help, 
and not the least of these is the preserva¬ 
tion of amateur frequency assignments. 

“It is of course trite to say that this 
is the electronic age. but if anybody could 
be so foolish to regard that as merely 
another cliche, they need only to cast their 
thoughts over today’s activities in travel 
and transport, in research design and pro¬ 
duction, in management, communications 
and entertainment. 

“For in all of these fields the great 
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common denominator is the practical appli¬ 
cation of electronics, and. to all of this, 
through his own efforts particularly, the 
radio amateur has an open door. For 
amateur radio is a unique preoccupation— 
and I call it a preoccupation because in 
truth one cannot call it a hobby, it is 
certainly vastly more than that. 

“To the technician, be he amateur or 
professional, amateur radio offers an avenue 
of scientific study where he can learn by 
doing. To the more advanced scientist it 
offers opportunities to experiment within 
his resources and to discuss the result of 
his work with others of like mind. 

“To others concerned with the philo¬ 
sophical values of human communication, 
the radio amateur has, in most cases, found 
the answer, and this is not merely through 
the exchange of signals—'pleasant enough 
in itself—but in that peculiar and valuable 
ability to exchange thoughts and ideas with 
contemporaries in the 100 nations that make 
up the great democracy of amateur radio. 

“But if there were nothing more than 
that in amateur radio, surely it would be 
enough. But a recent study by the Stanford 
Research Institute of the United States 
discloses that of the 275,000 licensed 
amateur radio operators in the United 
States, not less than 110,000 of them are 
associated professionally in some phase of 
the nations communications and electronics 
industry. Of these at least 94,000 attribute 
their choice of a career to their experi¬ 
ence in amateur radio. 

“Who can say how much of the tech¬ 
nological leadership of the United States 
today is attributable to the radio amateur, 
and again, who can say here in our own 
country that industrial growth through 
electronics has not been vastly enriched by 
the knowledge and experience of those who 
have chosen amateur radio as a recreational 
extension of their professional work. 

“There is, after all, something unique 
about recreational activity that acknow¬ 
ledges the active participation of half a 
dozen heads of state throughout the world; 
that numbers among its adherents, the 
originators and leaders of some of the 
world’s greatest industries; that brings 
together a great confraternity of enthusiasts, 
the research scientists of defence and 
industry, and yet enlists into that great 
fraternity, on equal terms, the thousands 
who see in amateur radio a challenge to 
learning and an opportunity to friendship. 

“Here is an arena where an operator’s 
telegraphic key or microphone is the pass¬ 
port to instant friendship; where a call 
will bring — hopefully — an instant reply 
from a fellow in some distant corner of the 
world who is immediately your friend Joe. 
or Roberta, Francisco, Pierre or Toschahiti. 
whose name arid conversation you will 
recall when next you meet. 

“In the whole radio frequency spectrum 
there are preserved, unfortunately, only 
narrow amateur bands, safe we hope, from 
commercialism, but free for the peoples of 
the world to talk to each other in mutual 
interest and friendship. 

“Kilocycle for kilocycle there is no piece 
of the spectrum which contributes to the 
warmth of international understanding or 
to the exchange of information as do the 
amateur bands. 

“It may be that the days when amateur 
radio operators contributed to the develop¬ 
ment of new techniques and invention have 
been overtaken by the enormous growth 
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of technology to which their early efforts 
made such magnificent contribution. Today, 
real discovery has moved into the well- 
equipped laboratories. But the radio amateur 
has an unique opportunity to apply tech¬ 
nology, to test theory arid enjoy the doing 
of it. For surely amateur radio is the most 
rewarding and satisfying of technical acti¬ 
vities. 

“In the contest which is about to begin, 
we will remember not only our fellow 
amateurs who served their country in war, 
but equally those who enriched their experi¬ 
ence, then devote their talents to a young 
Australia on the way to industrial great¬ 
ness. 

“It is my pleasure to declare this 1967 
Remembrance Day Contest now open.” 

STANFORD RESEARCH INSTITUTE 
REPORT 

Further chronological contributions to 
technology by radio amateurs as given in 
Appendix “C” of the Stanford report con¬ 
tinue from last month as follows: 

1923: Beverage, an amateur, announced 
his “Wave Antenna.” It was one of the 
simplest and, for many purposes, the most 
efficient of shortwave antennas. 

April, 1923: “QST” carried Hazeltine’s 
paper, presented before the Radio Club of 
America, on his “Neutrodyne” circuit for 
neutralising radio frequency amplifiers. As 
Hull pointed out (“QST,” January, 1924) 
other neutralising circuits were known (in 
fact, all that are known today), but almost 
nothing was published on them except in 
patents. Hazeltine, an amateur, made his 
circuit available to amateurs. Neutralising 
made the master-oscillator, power-amplifier 
transmitter configuration feasible and made 
relatively simple, selective superheterodyne 
receivers possible before the advent of 
pentodes. 

November 27, 1923: Schnell and Reinartz 
in the United States, and Deloy in France 
established the first two-way transatlantic 
communication. This accomplishment 
demonstrated, among other things, the 
superiority of valve transmitters over 
spark-gap transmitters and of the super¬ 
heterodyne over single-detection receivers. 

1924: The Governments of the United 
States, Canada, France and Italy requested 
amateur co-operation in development of 
shortwave communication. 

1924: Pierce applied crystal control to 
an amateur transmitter, the known first 
instance of crystal control. Cady had made 
a crystal resonator in 1922; Pierce, a crystal 
oscillator, in 1923. Shaw published the first 
article on crystal-controlled transmitters in 
“QST,” July, 1924. 

September 21, 1924: First two-way com¬ 
munication circuit between the United States 
and New Zealand was accomplished by 
amateurs. 

October 19, 1924: First two-way com¬ 
munication between England and New 
Zealand was accomplished by amateurs. A 
similar path on October 25 covered 97.6 
per cent of the antipodtal distance. 

February 2, 1925: First two-way com¬ 
munication between the United States and 
Japan was accomplished by amateurs. 

April, 1925: Reinartz, in “QST.” proposed 
the ionised-layer “reflection,” skip-distance, 
and critical-frequency features of what is 
now classical ionosphere-layer propagation 
model. Jansky, Taylor and Larmor had 
contributed elements of the theory. 

November, 1925: Clayton, in “QST.” 
described how to grind piezoelectric crystals, 
starting with raw quartz. Amateurs made 
their own crystals for a time; then some 
went into business of supplying crystals 
and eventually became major suppliers for 
the entire telecommunication industry. 

February, 1926: Kruse, an amateur, 
reported on experiments by Pickard, also 
an amateur, showing that, irrespective of 
transmitting polarisation, long-distance 
shortwave signals arrived horizontally 
polarised. This initiated a transition to 
balanced, centre-fed, horizontally polarised 
shortwave antennas and to a reshaping of 
earlier thinking by amateurs that the 
antenna and the ground comprised the 
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The SANWA 


is used 

throughout the world for its unbeatable performance 


TEST WITH A 



Check these features for versatility: 

• The range of resistance goes up to 50 megohms, powered by the 
internal batteries. 

• Ranges are smoothly advanced forward and backward by a uniquely 
designed rotary-ring switch. 

• The meter movement is protected from accidental impression of high 
current. 

• The LV and LI scales provided check all types of semiconductors. 

• The germanium diode rectifier extends frequency response of the low 
AC voltage range up to 100k cycles. Even the AC 250 volt range 
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- 10QQ 
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- 
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- 
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- 

$1.00 

4107 

5000 

2.0 
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- 
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— 
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two terminals to be driven in a radio 
circuit. 

August, 1926: Hoffman, an amateur, 
described a grid-dip frequency meter in 
“QST.” This has proved to be of almost 
universal usefulness in determining the 
resonant frequency of tuned circuits. 

December. 1926: Clapp, in “QST,” 
described a. shielded oscillating detector as 
a transmitter monitor. It soon became the 
heterodyne frequency meter, useful 
throughout radio communication as a check 
on transmitter frequency and stability. 

1927: As a result of a series of studies 
by Hull, an amateur, such new techniques 
as stable oscillators (using high C/L ratios) 
and master-oscillator, power-amplifier trans¬ 
mitters were adopted by amateurs. These 
and other developments made possible a 
more efficient use of the spectrum and 
helped to relieve congestion. 

1928: Hull and others adopted techniques 
for producing low-distortion, deep audio 
modulation of a radio-frequency amplifier 
in preference to absorption modulation of 
a power oscillator. 

1931: Amateurs began experimenting with 
VHF communication. They were able to 
make valves work at these frequencies, and 
they developed simple frequency-modulation 
transmitters and superregenerative detectors. 
Commercial exploitation of these frequencies 
followed for land and } maritime mobile, 
common carrier, safety services, frequency- 
modulation broadcasting, and television. 

November, 1931: Barton (who had pub¬ 
lished his first article on push-pull Class B 
audio amplifiers in “Proceedings of the 
IRE,” July, 1931) described a Class B 
modulator in “QST.” This made high-level 
audio modulation practical. 

Dealing with the historical trends in the 
amateur radio service under the heading 
“Origin and Growth,” the Stanford Re¬ 
search Institute Report states: 

“Radio communications evolved out of 
a body of basic physical and electrical 
phenomena that had been investigated by 
a number of experimenters — Volta. 
Ampere. Faraday and Maxwell, to name 
a few. Hertz, in connection with his studies 
as a theoretical physicist, combined the 
body of knowledge to achieve the first 
transmission and reception of radio waves 
in 1887. 

“Marconi, in turn, applied the combined 
knowledge to develop the first commer- 
rialiy feasible radio transmitter and receiver 
jvstems. Although Marconi sought commer¬ 
cial applications for the new phenomenon, 
tie considered himself to be an amateur 
experimenter. While the basic motivations 
>f these two pioneers lay in the direction 
>f scientific research and commercial appli¬ 
cations, respectively, the publicity that their 
vork received and the written accounts 
>f their experiments triggered widespread 
nvestigation of this new art by amateur 
sxperimenters throughout the world. 

“Hundreds of rudimentary transmitters 
md receivers were constructed: by 1913 
here were more than 1,300 known amateur 
communicators in the United States alone, 
tnd the number increased fivefold in the 
next four years. 

Trends in services rendered: 

Throughout amateur history, six prin- 
ipal motivations have spurred amateur 
ictivity: (1) curiosity and the desire to 
xperiment, (2) satisfaction in designing and 
>utiding equipment, (3) the sense of pride 
hat accompanies establishing distance 
ecords or receiving awards for exemplary 
ervice or outstanding accomplishment, (4) 

desire to be of assistance in emergencies 
nd to provide a useful message service 
o the public, (5) a desire to participate in 
elf-training and other group activities, and 
6) a desire to become acquainted with 
ndividuals in other areas and cultures. 

“These interests are thoroughly docu¬ 
mented in publications of the amateur asso- 
iations of the various nations. Although 
tie basic motivations have remained, their 
xpression in amateur activities has changed 
rith changing economic, social, and techno- 
ogical conditions. 

“The radio amateur evolved from the 
xperimenter of the turn of the century, 
nd the ranks of amateurs have always con- 


R.S.G.B. 7MHz DX CONTEST 1967 


Radio amateurs throughout the world are 
invited to take part in the Radio Society of 
Great Britain 7MHz DX Contest to be held on 
October 28-29 and November 11-12, 1967. 

RULES 

1. Duration: Each section of the contest will 
take place between 1800GMT on the Saturday 
and 1800 GMT on the Sunday as follows. 

Phone: October 28-29, 1967. 

CW: November 11-12, 1967. 

2. Eligible Entrants: The contest Is open to 
licensed amateurs In all parts of the world, 
who must operate In accordance with the terms 
of their licences. 

3. Contacts: Contacts must be made in that 
portion of the 7MH* band for which the entrant 
is licensed. Contacts with unlicensed stations 
will not count for points. Proof of contact may 
be required. Only one contact may be made 
with a specific station, whether fixed, portable, 
mobile or alternative address in each section. 
Duplicate contacts must be logged and dearly 
marked as duplicate without claim for points. 

4. Contest Exchanges: An exchange of RST 
<or RS) reports followed by <a three-figured serial 
number starting with 001 for the first contact 
and Increasing toy one fer each successive 
contact and tor each separate section (for 
exemple, 58002. etc.) must be made before 
points can be claimed. 

5. Entries: Entries should be (a) clearly typed 
or written on one side only of foolscap or 
international A4 size paper; (b) Must be ruled 
in columns headed (in this order); (I) Date/Time 
GMT; (II) Call sign of station worked; (ill) I 
sent him; (Iv) He sent me; (v) Bonus points; 
(vj) Total points claimed; and (c) mutt be 
addressed to the Contest Committee. Radio 
Society of Great Britain, 28 Little .Russell Street. 
London, W.C.1, England; the name of the 
contest being shown clearly on the top left 
hand comer of the envelope which must be 
postmarked not later than November 27, 1967. 
Log sheets are available on request from RSGB 
headquarters. 

6. Scoring: British Isles stations may not work 
each other for points. Overseas stations may 
only claim points for contacts made with British 
Isles stations (G, GB. GO, Gl. GM and GW). 
Each completed contact between a British Isles 
station and any one of the tlx continental 
areas will score as follows: 

Contacts between British Isles and Continent 
of Europe ... 5 points 

Contacts between British isles and Continent 
of North America .. 15 points 

Contacts between British Isles and Continents 
of South America, Africa and Asia. .25 points 

Contacts between British Isles and Continent 
of Oceania . 50 points 


Bonus Points: 

British Isles stations: A bonus of 20 points 
may be claimed for the first contact with each 
new entry. For the purpose of scoring, the 
RSGB Countries List will apply with the exception 
that VE. VK W/K, ZL and ZS call areas will 
each count as separate countries. 

Overseas Stations: A bonus of 50 points may 
be claimed for the first contact with each British 
Isles country-numerical prefix, l.e,; G2, G3, 

G4, G5, G6, G8, GB. GC2, GC3, GC4, GC5, 
GC6, GC8, GD2, GD3, GD4, GDS, GD6, GD8. 
Gl2, Gl3, G14. G15. G16. GIB, CM2, GM3, 
GM4, GM5. GM5, GM8, GW2, GW3. GW4, 
GW5, GW6 GW8. 

7. Awards: Provided that the adjudicated score 
is 600 or more point*, certificates of merit will 
be awarded to the overall leaders and runners-up 
in each section and to the leading station In 
each of the other five British Isles countries. 
Certificates will also be awarded to the leading 
station In each overseas country, VE, VK, W/K, 
ZL and 2S call areas counting separately as 
in Rule 6. Awards will only be made if there 
are 10 or more entries In any section. 

SAMPLE COVER SHEET 
RSGB TMHt DX Contest 1967 

Call Sign . 

Name . 

Address . 

Transmitter . 

Receiver 

Claimed Score. 

Aerial(s) ... 

DECLARATION: I declare that this station 
was operated strictly In accordance with the 
rules and spirit of the contest and I agree 

that the decision of the Council of the RSGB 

shall be final In all cases of dispute. I certify 
that the maximum Input to the final stage of, 

the transmitter was . watts. 

Date . Signed .......... 

Failure to provide and sign the declaration 

may involve disqualification of the entry. 

Note:—Because of the lack of support in 

previous years there will be no multi-operator 
section. 

_ , LISTENERS' SECTION 

Eligible Entrants: The contest Is open to 

short-wave listeners throughout the world. AM 
entrants must agree to be bound by the rules. 
Only the entrant may operate his receiving 

station for the duration of the contest. Holders 
of transmitting licences are not eMgible to take 
part. 

Rules: The rules and scoring are as for the 
transmitting section. 

4 Logs: To be submitted as stated In the 
transmitting section. 


tained a significant number of these. As a 
result of this ingrained experimental bent, 
it is characteristic of amateurs to seek new 
knowledge and to be sceptical of so-called 
theoretical limitations. Tnis curiosity and 
scepticism has sparked pioneering develop¬ 
ments by amateurs from Che regenerative 
detector to the Orbiting Satellite Carrying 
Amateur Radio (OSCAR). 

“Since specific experimental bands have 
been deleted from international spectrum 
allocations, the radio amateurs, with their 
international mandate for technical investi¬ 
gation and their spectrum allocations, 
remain one of the few groups that can 
experiment on the air with relative freedom. 

“While U.S. amateurs originally offered 
a radio telegraph service to the general 
public, relatively inexpensive, highly reli¬ 
able commercial communication ser¬ 
vices have somewhat reduced the incidence 
of this aspect of amateur activities: Thus, 
since the 1920s, a substantial part of ama¬ 
teur message handling services have beep 
rendered in connection with emergencies. 

“These services range from helping an 
individual tin a personal emergency to pro¬ 
viding the sole surviving communications 
service in a widespread natural disaster such 
as earthquake, hurricane, or flood. Emer- 

?;ency traffic handled by amateurs ranges 
rom messages that reassure friends and 
relatives to official government communi¬ 
cations regarding relief and restoration. 

“Competition for distance (DX) records 
has received considerable emphasis among 
amateurs, and these activities have produced 
skills and capabilities that have been valu¬ 
able for amateur radio as well as for the 
communications art as a whole. For 
instance, these DX activities led to early 
experimentation with shortwaves and made 
intercontinental message relay possible. 

“From its inception, amateur radio has 
been international in scope and in the 
interest it has generated. Hertz was a 


German; Marconi an Italian; DeForest 
and Armstrong U.S, citizens; and Hull an 
Australian. Before 1920, acquaintances 
made through amateur radio contacts were 
almost entirely with one’s own countrymen, 
but intercontinental shortwave communica¬ 
tion made possible direct contacts with 
citizens of many countries. Amateur radio 
still constitutes the only means by which 
individuals thousands of miles apart can 
become acquainted directly, without involv¬ 
ing third parties.” 

NAVY WEEK 

As a part of Navy Week activities at 
the Royal Australian Navy base at Nowra, 
New South Wales, an amateur radio station, 
will be in operation on Sunday, October 8. 
The station will be operated by Dr Jim 
Lloyd, VK2BST, a member of the Royal 
Navy Amateur Radio Society, and will be 
looking for contacts with local and over¬ 
seas stations. The display will be open for 
inspection by the public. 


printed 

circuits 


Specialist in Printed Circuits,Coding, 
Artwork to Order, Prototype Service. 


HOTROIMIC 


67 Howard Ave. Dee Why N.S.W. 9822056 
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ANNOUNCEMENT 



ZEPHYR PRODUCTS PTY.ITD. 

70 BATESFORD ROAD, CHADSTONE, VICTORIA 



H.E. Herrold Pfy. Ltd., 123-125 Charlotte Street, Brisbane. Qld. Homecrafts Tasmania, 
199 Collins Street, Hobart. Tas. Newton McLaren Ltd., 82 Gilbert Street, Adelaide. 
S.A. Atkins (W.A.) 894 Hay Street., Perth. W.A. 

ARE PLEASED TO ADVISE THEIR APPOINTMENT 
AS SOLE AGENT IN AUSTRALIA FOR 



BARGAIN SPECIALS 


(1) Transistorised Tape Pre-amolifier. 2 

Transistors, matches all tape heads, out- 
put 1.5 volt, input max. 40 millivolts. 
NRTB curve. operates from 216 
Eveready Battery. $6.00 

(2) Transistorised Phone Pre-amplifier, 2 
Transistors, magnetic cartridge up to 
50,000 ohms, output 1.5 volts, input 
max. 40 millivolts, R1AA curve, oper¬ 
ates from 216 Eveready Battery. $6.00 

(3) Speaker Transformer 14K to 3.5 ohms 

(or 8K to 2 ohms). 2 watt, E type 
mount. $1.00 

(4) 9-pin shielded innoval Sockets com¬ 
plete with shield. 20c 

(5) Model Train or Trickle Charger Selen¬ 
ium Rectifier. 12 volts at 2»a amp. 

$1.25 

(6) Imported Japanese 8 ohms speaker, 

IV' and 2V diameter. Suitable for 
Transistor Radios, $1.99 

(7) 7C7 Valve complete with moulded type 

Loctal Socket, A bargain, 60c 

(8) 815 Dual Beam Tetrode Valve, suit¬ 

able for RF plus AF amplifier, includ¬ 
ing guitar amplifiers. Power output 
60 watt. Octal base. 99c 

(9) 6^6 Valves and 3S4 Valve, all brand 

new and boxed. 99c 

(10) B.S.R. Pick-up Cartridge type TC8M 
Mono with Diamond Stylus. $5.50 

(115 B.S.R. Pick-up Cartridge, type TC8S 
Stereo, with Diamond Stylus. $9.50 

(12) Campers’ compass. 6 in 1. with Map- 
meter. Thermometer. Magnifier, Calen¬ 
dar and Mirror. Model 1000. $2.50 


(13) Aipet compass with Goniometer — 

ideal for Hikers. Model 600. $2.25 

(14) Lensatic compass, ideal for engineers. 

Model 6001. $2.50 

(15) Piezo Reverberation Units, incorpora¬ 

ting spring and coil. Model RE4, two- 
spring with ohms input, 50K ohms 
output. $5.50 

Model RE6 one-spring, with 16 ohms 
input. 10K ohms output. $3.25 

(16) Power Transformer. Type D3830. pri¬ 

mary 240 volt, 50 c/s—secondary 240- 
0-240 at 60 mA and 6.3v at 2.5 
amp. Upright mounting. $1.99 

(17) Power Transformer, type D7255. pri¬ 

mary 240 volts. 50 cycles, secondaries 
180-0-180 at 40 mA and 12.6 volt at 
1 amp. Upright mounting. $1.99 

(18) Power Transformer, Primary 240 volt. 

50 cycles, secondaries, 180-0-180 at 
40 mA and 12.6 volt at 1 amp. Up¬ 
right mounting. Ideal as replacement for 
a 4-valve radio (mantel). $2.99 

(19) Power Transformer, primary 240 volt. 

50 cycles, secondaries. 225-0-225 at 
50 mA and 6.3 volt at 2 amp. Up¬ 
right mounting. Ideal as replacement 
for a 5-valve radio. $2.99 

(20) Transistor Driver Transformer, type 

D8467, primary 300 ohms, secondary 
133 ohms, centre tapped. Upright 
mounting. 99c 

(21) Transistor Output Transformer, type 

D5448, primary 375 ohms, secondary 
3.5 ohms, centre-tapped. Upright 
mounting. 99c 

(22) Carbon Potentiometers. 250K ohms 

with single-pole switch. Brand new 
and boxed. 59c 


[23) PK544 Miniature 5-Transistor Push- 
pull Audio Amplifier, low impedance 
input suitable for microphone. 8 ohms 
output. Power requirements. 9-volt bat¬ 
tery. On printed board ready for 
mounting into any equipment. $12.SO 

(24) PK633 AM Tuner Unit. 3 transistor 

and 1 diode, on printed board, complete 
with tuning dial. Power requirement 
9-volt battery. $12.50 

(25) Ersin Multicore Solder. 4S/55. 13 

S.W.G., 11b reels. $1.99 

(26) Sato 1327 Cream Control Knob with 

gold trim. Outside diameter 1". Fits 
standard V shaft. 20c 

(27) Battery holder, takes four 1015 or 

915 cells, suitable for transistor radios 
etc. Press stud connectors, identical 
to 216 type. 60c 

(28) Model TS65 Push-button Multimeter, 

sensitivity DC, 20,000 ohms per volt. 
AC. 10,000 ohms per volt. AC volts 
0-10. 1000. DC volts. 0-025. 5. 50, 
500 and 2,500. DC current 50 micro¬ 
amps and 250 mA. resistance 60 kilo- 
ohms and 6 megohms. Decibels minus 
20, plus 22 at lOv AC range. Dimen¬ 
sions: 3U” x 4’a” x 1 3/16". Com¬ 
plete with battery. A pocket-size tester 
with giant capabilities at a bar¬ 
gain $11.50 

(29) Sato Morse Code Key Buzzer in sep- 

erate units. Can be assembled for use 
as a practice set. Buzzer supply 1.5 
volts DC, obtainable from a single torch 
cell. Buzzer $1.00, Key $1.30 

(30) Aligning Toolkit—comprehensive and 

modern set in handy folding case, 
pocket size. $2.95 


MOTOR SPARES LTD. 


547 ELIZABETH STREET, MELBOURNE. 


Phone: 30-0271 
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AUSTRALIS OSCAR A TRACKING AND TELEMETRY DATA 


Further to the technical details given in 
the August issue of these notes on the 
Australis satellite, the following information 
should assist in tracking the satellite during 
orbit and the compilation of information 
on the telemetry data received. 

Australis Oscar A will transmit on two 
frequencies, i.e. 144.053MHz and 
29.450MHz. The VHF transmitter will be 
operating continuously, while the high fre¬ 
quency transmitter will be controlled by 
command signals from a limited number 
of ground stations located at selected loca¬ 
tions around the earth. Telemetry data will 
be transmitted from both transmitters and 
reports are required from both sources. 

VHF Antenna: For best reception it 
would be preferable to use a circularly 
polarised helix antenna with a gain of 
lOdB to 15dB and rotatable in both hori¬ 
zontal and vertical planes. However, 
signals may be received on simple antennas 
with a minimum gain of 5dB or 6dB. 

The reason for specifying circular- 
polarised antennas is that the satellite will 
rotate as it passes, and the satellite antenna 
will not necessarily be parallel to the 
horizon. Also the polarisation of the signal 
from the satellite will change as it passes 
through the ionosphere. 

Circular polarisation can be obtained by 
constructing crossed yagi antennas on the 
one boom and feeding one with an extra 
quarter-wavelength of coaxial cable to 
obtain a phase shift of 90 degrees. Even 
with this configuration, for best results, 
rotation on both axis is desirable. The 
accuracy necessary in pointing the antenna 
toward the signal source is a function of 
the bandwidth of the antenna used and 
in most cases is unlikely to be less than 
10 degrees between half-power points. 

HF Antenna: For high frequency recep¬ 
tion of the signals from the satellite a 
dipole is sufficient, although a beam will 
naturally give additional gain. If a beam 
is used it will not be necessary to have 
vertical elevation. The polarisation of the 
signal, like the VHF frequency, will change 
as it passes through the ionosphere, but 
the construction of a helix at this frequency 
is impracticable. 

The acquisition time for the high- 
frequency signal is rather indeterminate 
since the signal may be heard some con¬ 
siderable time before the satellite crosses 
the horizon. In contrast, ifche VHF signal 
will appear to switch on as the satellite 
comes over the horizon. This effect will 
only be noticed if the receiver is sensitive 
enough to acquire the signal at that period. 

VHF Converter: The noise figure of the 
VHF receiver or converter should be 
moderately good, say of the order of 5dB 
to 8dB. Less sensitivity will put the audio 
from the telemetry channels in the noise 
level, at least during the early stage and 
latter stage of each orbit. The noise figure 
of a high frequency converter (is less critical 
as the frequency used is on the borderline 
of atmospheric and site noise predominance 
over receiver noise. 

Receivers: Both HF and VHF receivers 
need only have the same bandwidth as 
for normal amplitude modulated voice 
transmission, say 4KHz to include both 
sidebands. Receivers with a band-pass of 
2KHz using a mechanical or full crystal 
lattice filter is not necessary. lit is possible 
that under some conditions the telemetry 
tones could be as high as 2KHz, therefore 
a narrow band-pass would be of a dis¬ 
advantage. 

Except for initial signal acquisition, the 
beat frequency oscillator in the receiver 
should not be used. This point is important 
for correct interpretation of the telemetry 
tones used to modulate the signals from 
both satellite transmitters. 


Telemetry: An eight-channel telemetry 
system will convey information required by 
means of audio tones. The channel order 
is as follows: 

0 “HI” identification 

1 Battery current 

2 “X” axis horizon sensor 

3 Battery potential 

4 “Y” axis horizon sensor 

5 Internal temperature 

6 “Z” axis horizon sensor 

7 Skin temperature 

The “HI” identification will be in morse 
code, repeated twice, then followed by the 
seven telemetry data channels. It should be 
noted that the “HI” is not transmitted as 
MCW but rather as AFSK, i.e., the tone 
does not key on and off to the morse 
characters but keys between two tones of 
different frequencies. 

The complete eight-channel telemetry 
cycle lasts for 52 seconds or 6.5 seconds 
each. First there is a 1.6 second tone of 
no significance followed by the two “HIV* 
followed by a 1.6 second tone of no signi¬ 
ficance. This is followed by a 6.5 second 
tone which is the first telemetry channel. 


/ 

Temperature sensors — Telemetry channels 
number 5 and 7. 

Temperature in degrees centigrade = fre¬ 
quency in Hertz x 0.078 — 50. 

T (°C) = f (Hz) x 0.078 - 50 
e.g. 28®C = 1000Hz 

All these linear approximations are valid 
up to 1300Hz. 

To enable reports received to be readily 
correlated, special telemetry report forms 
will be issued through Australis coordi¬ 
nators. A detailed explanation on the 
method for using the forms will accompany 
the first issue of forms. 

Decoding: The most convenient method 
of decoding the telemetry data is. probably 
by Lissajous figures. The audio signal is fed 
into the vertical input of an oscilloscope 
and the output of a calibrated audio oscil¬ 
lator into the horizontal input. The fre¬ 
quency of the audio oscillator is adjusted 
until a near-stationary ellipse is displayed 
on the screen. Fairly critical audio oscil¬ 
lator tuning is usually required to obtain 
accurate readings. 

Alternatively, a set number of cycles (Hz) 
can be displayed on the screen and refe¬ 
rence made to the time base; however, as 


AUSTRALIS OSCAR A TELEMETRY CALIBRATION CURVES 



The calibration chart for the Oscar telemetry system which can be used 
to determine the values of the various parameters. 


By measuring the audio frequency of the little synchronisation as possible should be 
telemetry channels and checking the cali- used to prevent alteration of the calibra- 
bration graph, the parameter concerned can tion. This does not apply to triggered time 
be determined. Calibration chart. Fig. 1 bases which may be used to the fullest 
can be used for determining the values extent. 

of the various parameters. if ne j t jjer of the above methods is avail- 

The equations used for the calibration able, it has been found possible to match 
graphs are; an audio oscillator to the tone of the 

received signal by ear, to give an accuracy 
Battery current drain sensor — Telemetry of 10Hz to 15Hz at 2KHz with a very 


channel number 1. 

Current in mA=Channel frequency 
Hertz divided by 9 then subtract 63. 

I OnA) = - 63 


e.g. 37mA 


900Hz 


Battery voltage sensor—Telemetry channel 
number 3, 

Voltage in volts=26.5 minus (frequency in 
Hertz divided by 83). 

f(Hz) 


Volts 


26.5 


e.g. 16.5 volts 


poor signal-to-noise ratio and consider¬ 
ably better results (as good as an oscillo¬ 
scope display) if the signal-to-noise ratio 
is high. Audio filters should be used with 
discretion as the telemetry tones vary wide¬ 
ly in frequency (500Hz - 1400Hz). 

Alternatively, the signal can be tape- 
recorded and then replayed until all the 
data are compiled. Care must be taken, 
however, to use a good-quality recorder as 
variations in speed will affect the accuracy 
of the data. 

The best decoding system is a direct 
reading frequency meter or a digital coun¬ 
ter; however, such equipment is very rare 
in amateur stations. It is stressed that 


83 

: 830Hz 

ELECTRONICS Australia, October, 1967 


1S3 



































































RADIO HOUSE PTY. LTD. 

30(5-308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


TRANSISTOR HEARING AID 

“APOLLO” Model 300. 3 Transistors. 

This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x liin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete^ with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


SPECIAL 

PURCHASE 

Set of three 
posted $3.75 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 


MODEL ITI-2 MULTIMETER 

SPECIFICATIONS: 

DC Voltage: 5-25, 50, 
250, 500 and 2.5K 
(20,000 ohms per 
volt). 

AC Voltage: 10, 50, 

100, 500, 1,000 Volts. 
DC Current: 0-50 uA, 
0-2.5 MA, 0-250 MA. 
Resistance: 0-6K, 0-6M 
(300 ohms and 30K 
at centre scale). 
Capacitance: 10 uuF to 
.001 uF to .1 uF. 
Decibels: Minus 20 to 
plus 22 DB. 

Price $11.75 
Posted $12.25 


LIMITED STOCK ONLY 
Model RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000V 
DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 

^ 6K. ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V In four ranges. 

Size: 5in x 3iin x Hin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 


WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiri.t phone 61 -3832 or writ, to 306 PITT STREET, SYDNEY 


Actual Slxe 

"MY tnr $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Potted anywhere 


MULTIMETER TESTERS 


Mode! RH 50 

Modem Design. 33 Micro Amp 
Meter. 

30.000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C 

1 p,c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 00.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price $3! 

with leather case, $38.00. 
Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16“ x 6 5-16" % 21" 
Weight: 1.41b approx. 


Model RH-5 


• High sensitivity-20,000 
Ohms/V DC. 10.- 
000 Ohms/V AC. 

• Jin Meter. 

• Handy pocketable 
size. 

SPECIFICATIONS 

DC Voltages; 0-10-30- 
250-300-1000 V (20.- 
000 Ohms/V). 

AC Voltages; 0-10-15- 
250-300-1000 V (10.- 
000 Ohms/V). 

DC Current: 0-50UA, 0- 
5-50-500mA. 

Resistance; 0-10K, 0 

100K, 0-1 Meg, 0-10 

Meg. 

(62 Ohms. 620 Ohms. 
6.2K, 62K at centre 
scale). 

Capacitance: O.OOOluF. 

0.005uF, 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db in 2 ranges. 
Dimensions: (3 VS in i 

3Viin x 144In>. 

Weight. 15ox approi. 


Price $18 

Pottage 50c to $1 extra. 

Complete with internal battery, 
testing leads with prods. 


TRANSISTOR POWERED 
TELEPHONE 


any number can be connected 
together. 

Latest Stand type with Cali But¬ 
ton on each unit. 

Ideal for office or home installa¬ 
tion. 


$ 12.00 

each 
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estimated or inaccurate figures should not 
be submitted as a report. 

Probably the best way to indicate the 

signal strength is to give an “S” figure as 
defined in the handbooks, rather than 
a meter reading. The main reason for a 
signal strength report is to be able to 

evaluate the condiitions under which the 
telemetry data was received. Again care 

should be taken to give an accurate report. 

Telemetry Coding form: After the decoded 
data obtained during an orbit of the 

Australis satellite has been tabulated on a 
separate sheet, the average values of all 
information, except where otherwise stated, 
should be entered on to the coding form. 
Any exceptional change should be noted 
separately. 

Each tracking station will be identified 
by call sign or, if no call sign, then by 
ZZ followed by any digit selected by the 
station and up to three letters being the 
initials of the ooerator. Detailed instructions 
for using the decoding form follows: 

AUSTRALIS OSCAR A 
Telemetry decoding form 

(1) The data contained in these forms will 
be processed by computers. Please 
write clearly, using one digit or letter 
per column. 

(2) Please enter digit in “call” or “identi¬ 
fication” column number 3. 

(3) All times and dates to be in Greenwich 
mean time (GMT). 

(4) “AOS” Time of acquisition of the 
signal. 

“LOS” Time of loss of signal. 

(5) “Hours” figure for “LOS* is omitted 
to save space. Use hours figure in 
“AOS” column. 

(6) Telemetry data to be derived from 
calibration curves and should be 
reduced to results, not telemetry 
frequencies. 

(7) “HI**—letter A for A’ok, letter F for 
failure. Please describe failure on 
separate sheet. 

(8) “Current** channel No. 1 — battery 


current drain in mA. Use calibration 
curve in figure 1. 

(9) “Voltage” channel No. 3 — battery 
voltage in Volts. Use calibration curve 
in figure 1. 

(10) “Internal temperature” channel No. 5 
Internal temperature of satellite elec¬ 
tronics in degrees C. Use calibration 
curve in figure 1. 

(11) “Skin temperature*’ channel No. 7. 
Inside skin temperature in degrees C. 
Use calibration curve in figure 1. 

(12) “Trans” and “Cycles” — Please count 
the number of space-earth transients 
heard on all three horizon sensors over 
a number of complete telemetry cycles. 
Code number of transients in “Trans” 
column and number of complete tele¬ 
metry cycles in “Cycles’* column. 

(13) When the form is complete, return 
to — Project Australis Telemetry 
Coordinator. 

Bach station tracking Australis Oscar A 
is requested to supply the following infor¬ 
mation on the station equipment. 

1. Name and postal address of station 
operator. 

2. Call sign or station identification. 

3. Station latitude and longitude in degrees 
and tenths of degrees. 

4. Brief description of VHF equipment, i.e. 
antennas, preamps, converters, receivers, 
etc. 

5. Brief description of the HF equipment. 

6. Brief description of the method used to 
decode data including maker’s stated 
accuracy of oscillators, tape recorders, 
frequency meters, etc. 

This information is required to evaluate 
station reports. Should any of the equip¬ 
ment be altered in some important way. 
please supply an amended station resume 
stating the date the modifications became 
operational. 

The complete resume should be sent to: 
Projeot Australis Telemetry Co-ordinator, 
C/o Union House, Melbourne University, 
Parkville, Victoria 3052, 

Australia. 


WIRELESS INSTITUTE ACTIVITIES 


In line with other member societies of 
the International Amateur Radio Union, 
The Wireless Institute of Australia is form¬ 
ing an “INTRUDER WATCH” organisa¬ 
tion. The aim will be to identify and report 
to the appropriate body on commercial 
stations who intrude into exclusive amateur 
frequency bands. David Wardlaw, 
VK.3ADW, is the operations officers for the 
W.I.A., with divisional co-ordinators in all 
States. 

NEW SOUTH WALES 

In an endeavour to ensure that country 
members are given the opportunity to parti¬ 
cipate in the overall operation of the divi¬ 
sion, efforts are being made to encourage 
more activity among members within the 
various zones. 

Councillor Cyril Henderson, VK2CH, the 
division’s zone liaison officer, would wel¬ 
come ideas and suggestions that would 
assist in increasing the services the institute 
could provide for country members. 

Zone officers have been appointed and 
the September issue of the divisional bulle¬ 
tin contained a map giving details of zone 
areas. Members are urged to contact their 
zone officer. Non-members of the institute 
wishing details may obtain full information 
by writing to the secretary, Wireless Insti¬ 
tute Centre, 14 Atchison Street, Crow’s Nest, 
2065. 

Cyril, VK2ZCH, may also be contacted 
each Monday nighf following the Hunter 
Branch broadcast from VK2AWX on the 
80 metre band. 


Hunter Branch 

The August meeting of the Hunter 
Branch was well attended and visitors were 
entertained with two technical films and 
two lectures. The films were “Electro¬ 
magnetic Wave Propagation” and “The 
Hidden Earth.” The latter film detailed 
some of the modern methods used by seis¬ 
mologists to map the existence of voloanoes 
and potential earthquake zones. 

The lecture, given by Bill Munn, 
VK2ZWM, concerned some thoughts on 
52MHz converters commonly used by ama¬ 
teurs. Bill came up with some novel ideas 
and displayed some of his own handiwork 
in the converter field. He also gave each 
member of the audience full details of 
circuits discussed. 

The second lecture was given by Keith 
Howard, VK2AXK, and dealt with ancillary 
equipment for the 146MHz FM earphones. 
Details were given of a collinear array 
and a mains power supply. Circuits and 
notes were distributed following this lec¬ 
ture also. 

Members and visitors will be invited to 
give a short lecturette on the “Do it 
Yourself* theme at the October meeting 
set down for Friday 6th. Participants will 
be required to describe and demonstrate 
some piece of equipment they have con¬ 
structed. The winner by popular vote will 
be presented with an award at the field 
day to be held later in the month. 

The branch president, Frank Boundy, 
VK2ZFX, extends an invitation to visitors 
to attend the meeting to be held in Room 6, 
Clegg Building, Newcastle Technical Col¬ 
lege, Tighes Hill. Activities will commence 
at 8.00 p.m. with a semi-technical colour 
film on an interesting aspect of electronics. 




NOW ... A HIGH PERFORMANCE STEREO 
SYSTEM FOR SMALL LOUNGE ROOMS AND 
MODEST BUDGETS ... THE ENCEL 
“COMPAX”! 

Many music lovers have little space to spare 
—and require a small stereo system. The 
new Encel “Compax” consists of the Sound 
SAQ-202B solid state stereo amplifier with 
an output of 6 watts R.M.S. or 12 watts 
I.H.F.M. in each channel, a Connoisseur 
Classic turntable, the Nikka Lustre CP-2 
tone arm, a Micro ceramic stereo cartridge 
with diamond stylus, a teak base for the 
equipment and two hand finished multiple- 
speaker “Sonics” Model AS-60E bookshelf 
enclosures. Stereo headphones may 
be added for onl/$11 more. Encel 
price (inc. Sales Tax) is only . $ 1 

A Mk. II “Compax” has just been Introduced. 
The “Sound SA-202B” amplifier and speaker 
systems are the same; with this model the 
turntable supplied is the well known Lab- 
craft 643. the tone arm has a lifting/lowering 
device, the cartridge is a high quality 
ceramic unit with a diamond stylus and the 
equipment is housed in an attractive base with 
a perspex dust-proof cover. This 
Mk. II “Compax” costs only (inc. 

Sales Tax) ... 


$155 


NEW ZENZA BRONICA CAMERAS 

Many enthusiastic photographers prefer a 
2V4 square single lens reflex; only Zenza 
Broncia has incomparable Auto-Nikkor Lens 
equipment and a TTL exposure meter. Use of 
a focal plane shutter reduces the price of 
supplementary lenses considerably. The new 
model S2 Brdnica has a detachable film back 
enabling change of film in a few seconds 
and is attractively priced at $319 complete 
with f2.8 75 mm. lens. The model C2 sells 
at only $249. Both prices include sales tax. 
Encel Electronics Pty. Ltd. is the Australian 
Agent for Zenza Bronlca. Ask for prices 
on the multitude of supplementary lenses 
and accessories. Encel prices are less than 
half U.K. prices and less than two-thirds 
U S. prices for identical cameras. 

MODEL S2—$319 including Sales Tax. 

MODEL C2—$249 including Sales Tax. 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2 SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

'Wholesalers 'Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 


NOW ... A PRECISION TONE ARM 
FOR ONLY $19! 

The Nikka-Lustre tone arm Model C.P.3 is a 
beautifully engineered instrument which will 
track down to % gram with suitable cart¬ 
ridges. An open-front head shell accepts 
all standard Yz in. mounting cartridges — 
and the arm takes Ortofon and SME shells 
without modification. Miniature ball races are 
used throughout — an outrigger bias adjust¬ 
ment sets stylus pressure. A tailored lifting/ 
lowering device is now available for this 
arm ($7.50). See the review in “Electronics 
Australia”, p. 123, October, 

1966. Write for copies. Encel ^4A 

price including Sales Tax $ 19.UU 
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SCOOP PURCHASE 


TRANSFORMERS $12.00 

PF1S4« 

Brand new power transform¬ 
ers, D.C. outputs of 580 volt 
at 325 ma and 75 volt at 10 
tna with 12.6 volt at 4 amp. 
C.T, suits R.T. and H. 100 
watt P.A. amplifier. 

Post and Packing $1.50. 


LINE TRANSFORMERS 

Brand new encapulated 
Speaker Transformers. 

600 to 15 ohm, 10 watt $1.00 
600 to 3.5 ohm, 7 watt 50c 
Post and Packing 30c. 


TRANSFORMERS $4.00 

OP13S 

Brand new 25 watt output 
transformers. 7,000 ohm 
centre tapped primary with 
600, 300, 150, 125, 100, 50 
and 25 ohm secondary tap¬ 
pings. 

Post and Packing 75c. 


WIRE WOUND POTS 40c 

Famous brand 2 watt wire 
wound potentiometers, long 
shaft. IK, 2.2K or 10K. 

Post and Packing 5c. 


SEMICONDUCTORS 

TRANSISTORS 

2N3565, NPN, Si. Audio. 75c 

2N3693, NPN, Si. R.F. 75c 

ASZ15/OC28, PNP, Ge. 30 watt audio . . $2.00 

TK20C/ASY66, PNP, Ge. 300 mw. 

switching. 70c 

TS3, PNP, Ge. 50 mw. audio. 60c 

SILICON POWER DIODES 

1N1909/OA620, 1 amp, 200 PIV. 50c 

CA152FA/ 1N2393, H amp, 300 PIV. .. 70c 

CA15MA/1N2396, li amp. 600 PIV. .. $L10 

1N1342A, 6 amp, 100 PIV. $1.20 

KS602HA/1N1343A 6 amp, 150 PIV. .. $1.30 

ZENNER DIODES 

ZT47A, 47 volt, 1 watt. $1.50 

ZT52, 52 volt, 1 watt. $1.50 

ZT68, 68 volt, 1 watt. $1.50 

Z5A360, 36 volt, 10 watt. $2.50 

Z5A470, 47 volt, 10 watt. $2.50 


P.M.6. jack and Socket 35c 

P.M.G. Relays .. ..70c 

PMG Key Switches .. 20c 
1—5 pf, Trimmers .. 5c 

807 Valves.$1.50 

5 mf, 6 VW Electrolitic 10c 
10yds Bell Wire .. .. 10c 
Diodes, Equiv, QA70 .. 10c 


AERIALS $1.50 

Chrome. 8 piece aerials, ex¬ 
tends to 33 inches. Folds 
away to 7 inches. Flush 
mounting, suits transistors or 
TV rabbit ears. 

Post and Packing 10c. 


HARE & FORBES PTY. LTD. 

110 George Street. Parramatta, Ni.W. Pfc*t 635-9047, «35-*0tt. 
Open Saturday Morning — Inspection* welcome. 

Please print name and address clearly. 

Please add full Post and Packing any excess shall be refunded. 


AEGIS 



COILS, CANS 
& FORMERS 


VALVE AND 
TRANSISTOR TYPE 
TUNING COILS 

for the 

broadcast band. 

(530 to 1620 KHz) 


VALVE TYPE IJF. 
TRANSFORMERS 

For 50, 85, 455, 
1600 KHz— 

4 and 10.7 MHz 
Frequencies 


Available 
ham all good 
radio partt 
floret, 

* Rag. Trade Mark 



AEGIS 


PTY. 
LTD. 

347 DAREBIN ROAD, THORKBURY, 
49 1017 49 6792 
P.0. BOX 49 THORNBURY, VIC. 


Field Day 

The Hunter Branch Field Day will be 
held at Bolton Point Park on Sunday, Octo¬ 
ber 15, and a full program of events has 
been arranged: 

10.00 a.m. Registrations. 

10.15 a.m. - 11.00 a.m. 144MHz Hidden 
Transmitter Hunt. 

11.00 a.m. - 11.30 a.m. VK2WI Divi¬ 
sional Broadcast. 

11.45 a.m. - 12.30 p.m. 7MHz Hidden 
Transmitter Hunt. 

1.30 p.m, - 2.30 p.m. Portable/mobile all¬ 
band scramble. 144MHz Hiden Transmitter 
Hunt for Pedesrians. 

3.00 p.m. - 4.00 p.m. Marathon 144MHz 
Hidden Transmitter Hunt. 

4.45 p.m. Presentation of prizes. 

Special arrangements have been made for 
children’s events. It is the hope of the 
Huniter Branch committee that many ama¬ 
teurs will make a family outing to this 
pleasant lakeside spot. 

Registration fee will be $1 per adult; 
$2 per family ticket. Unaccompanied chil¬ 
dren 50c. Registration fee includes lunch 
and refreshments and entry to all events. 

Westlakes Radio Club 

The recently erected 146MHz aerial at the 
Westlakes Radio Club is giving the desired 
effect to signals in the Newcastle area. It 
appears that most places in the city and 
lakeside area are now within range of the 
146MHz FM transmitter. At present it is 
being used to relay the Monday evening 
broadcast from VK2AWX. A vertical 
skeleton slot array is being constructed to 
enable signals to be beamed towards Sydney. 

Central Coast Branch 

August was a very active month for 
members of the Central Coast Branch. The 
monthly meeting was held on Friday 18th 
in the School of Arts Gosford, when a 
most interesting lecture was given by Ian 
Fyfe, VK2ZIF, who described his single 
side band transistor transceiver. The unit is 
small, in keeping with modern techniques, 
and measures only 7in x 6in x 3in. A 
very thorough description of the unit was 
given, and performance was demonstrated 
with the assistance of an oscilloscope to 
illustrate the wave forms. 

The lecture ended with an active question 
and answer session and the issue of printed 
notes on the transceiver. 

WICEN 

The installation of the base station equip¬ 
ment at Mount Canobolas. near Orange, 
western New South Wales, was completed 
in August by members of the Orange and 
district amateur radio club. The WICEN 
net in that area now covers 
Orange, Bathurst, Dubbo, Parkes and 
Forbes. Other stations are being equippec 
in Blaney, Cowra and Young. In genera 
good coverage is being obtained over ar 
85 mile airline path. 

Persons living in the area interested ir 
WICEN activities are invited to contac 
Don Kirby, VK2ALX, 58 Dalton Street 
Orange. 


VHF and TV Group 

The New South Wales VHF and TV 
group is expanding its activities to includ< 
more country and provincial amateui 
operators. To stimulate VHF activity, thi 
group has installed at VK2WI, Dural, tw< 
new antenna systems as the forerunner o: 
other modifications. 


A co-axial dipole for the 53.866MHz ne 
equency, manufactured by George Cruick 
lank, VK2ZDR was installed by Norn 
'eitch. VK2ZXC and Keith Woodward 
K2ZAU. On the 144MHz side, a comple: 
agi array, comprising four 109/2M aerials 
as been installed and oriented so tha 
ie major lobes are beamed towards New 
istle, Orange and Canberra. This syster 
as designed by Bob Milton, VK2ZMM 
ad installed by the group committee. 
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Excellent results are being obtained from 
both these systems thus enabling the VHF 
news broadcasts to be heard further afield. 
Further modifications at VK2WI will in¬ 
clude an increase in power of the 
145.13MHz AM transmitter, the installa¬ 
tion of a 147.0MHz AM transmitter using 
vertical polarisation and a high 
power 432MHz AM transmitter. 

The 432MHz equipment is the result of 
the efforts of the 432MHz “Moon-^bounce 
Team.” During the short but energetic 
period of activity since the formation of 
this team, a 432MHz converter and varac¬ 
tor multiplier have been produced in a kit 
project form. 

Plans are well in hand for the New 
Year’s Field Day Contest. The New South 
Wales and Victorian groups are woiking 
together to make this event one of major 
VHF activity. The event encompasses all 
bands from 144MHz and above, and as 
points scoring will be computed on a mile¬ 
age basis, mountain top locations will be at 
a premium. 

Amateur operators from all States are 
welcome to participate in this contest. More 
news on the rules and scoring will be 
given next month. 

QUEENSLAND 

The increase in activity and the forma¬ 
tion of radio clubs in country centres has 
prompted the revival of the Brisbane Radio 
Club. Although inactive for the past few 
years the call sign VK4RC has still been 
retained. Interested persons, whether licens¬ 
ed operators or not, who are interested in 
the reformation of the club are invited to 
contact Stan Armstrong, VK4SA, Haw¬ 
thorne Street, Enoggera. 4051. 

WESTERN AUSTRALIA 

The August issue of the Western Aus¬ 
tralian Division’s bulletin contained a note 
of general interest. It was to the effect 
that one of its members, Skipper Schofield, 
VK6WS, celebrated his 93rd birthday on 
July 18. Mention of the fact on the divi¬ 
sional broadcast from VK6WI resulted in 
two radio interviews and two television 
appearances for Skipper. VK6WS can be 
contacted on 6 metres at 3 p.m. and 8 p.m. 
daily. 


VHF Group 

With the coming of the VHF DX season, 
good use can be made of the beacoo trans¬ 
mitters operated by the West Australian 
VHF Group. The beacons automatically 
transmit CW identification VK6VF with 
approximately 4 seconds key down position 
between call signs. VK6VF is the call sign 
of the club station and reports on recep¬ 
tion can be sent to: T. Berg, Secretary, 
VHF Group Inc., 23 Beach Street, Bicton, 
West Australia, 6157. 

The beacon frequencies are:— 

52.006MHz - continuous 24 hours. 
144.198MHz - continuous 24 hours. 
432.59MHz - by arrangement. 


Youth Radio Scheme 


The annual meeting of the Youth Radio 
Scheme organisation in New South Wales 
will be held at the Wireless Institute Centre, 
14 Atchison Street, Crow’s Nest, on October 
1967, commencing at 8 p.m. At this 
meeting, the office-bearers for the enusing 
/ear will be elected. All club leaders or 
representatives are invited to attend. 

The latest club registrations in N.S.W. 
ire: 

Newington College Radio Club: Leader 
R. B. Mann. 

Scone High School Radio Club: Leader 
P. Highes. 

Marist Brothers High School, Pagewood: 
Leader Rev. Bro. Romuald. 

Sydney Teachers’ College: Leaders D. 
lenderson and R. M. Smith. 

Lyneham High School Radio Club: K. 
vfattei. 


Dee Why Radio Club: D. Ashton. 

There are now 29 active clubs registered 
in N.S.W. and since January this year 23 
elementary and 15 junior certificates have 
been issued to successful students. 

For full details of the Youth Radio 
Scheme in N.S.W. write to the Secretary, 
Mr Jack Flynn, 30 Sharp Street] Belmore. 
N.S.W. 2192. 

Victoria 

“Zero-Beat,” the composite magazine of 
the Youth Radio Scheme and shortwave 
listeners ini Victoria, is a bi-monthly publi¬ 
cation circulated to members. Articles of 
varying technical standards and a series of 
quiz questions are featured. For further 
details, write to:—Zero-Beat Publications, 
Wireless Institute of Australia (Vic. Div.), 
P.O. Box 52, Caulfield South, Victoria 3162. 

Western Australia 

The Y.R.S. co-ordinator, Rev. Bro. Jack 
Morgan. VK6RT, reports that five students, 
members of the Wesley College Radio Club* 
were successful at a recent elementary 
certificate examination. The club station, 
VK6ZEW, continues to maintain its weekly 
activities under the guidance of Lawrie 
Jessop, VK6ZEA. 

The senior group of the Christian 
Brothers College, Leederville, meet every 
Saturday morning. The A.O.C.P. examina¬ 
tion is now in sight for this group. The 
club is also active under the call sign 
VK6LV. The junior members meet after 
school each ' Thursday and are working 
toward the elementary certificate. 

JAM BOREE-ON-THE-AIR 

From reports received, it appears that 
the Scout Jamboree-on-the-Air held on 
August 5 and 6 was an outstanding success 
among Australian stations taking part. 
Many stations had contacts witlh the official 
Jamboree station, K7WSJ. located at Farra- 
gut State Park, In Idaho. U.S.A. Q 



TELEVISION TECHNICIAN 

ATN CHANNEL 7, EPP1NG. 
has a vacancy for a technician in its Elec¬ 
tronic Maintenance Section. 

Applicants should be experienced in this 
work or in a similar field such as Broad¬ 
casting or Communication. 

Preference will be given to applicants 
who hold a TV O.C.P. or a B.O.C.P. 

For further information, please phone Mr 
Jeffrey, 85-0111, Ext. 306, after 9 a.m. 



RUTHERFORD ELECTRONICS PTY. LTD. 

P.O. Box 30, North Balwyn. 3104. 
Phone 848 3033 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY-STABILITY-ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 

Prices depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 



Ol 


-sssr 

4 


ifsl 

1 

ft 


Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIUO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL, 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD., 
123-123 Charlotte Street, BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. HOBART, 
and 29 St. John Street, 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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636 KING STREET, NEWTOWN—51 -7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



220S 4000 OPV 

D.C. Volts 5. 25 125. 500. 2500. 
A.C. Volts 10, 50, 250. 1000. 
Current: 250uA, 250mA. 
Resistance: 0-10K, 0.1 Met. 

$7.95 post 50c 


C.T.330 20K. OPV 


D.C. Volts 6, 0, 30. 120, 000, 1200, 
3000, 0000. A.C. Volts, 0 30, 120. 
000, 1200. D.C. Current .00-6, 00. 
000mA Resistance, OK* O00K, 6meg. 
OOmeg. D.B. minus 20 to plus 02. 
5 Ranges. Specially suitable for 
transistor use. 


$15.95 Post. 50c. 

C.T.500 20K.OPV 


D.C. Volts, 2.5, 10. 50, 250, 500, 
1000 A.C. Volts, 10, 50, 250, 500. 
1000. D.C. Current, .05, 5.50, 
500mA. Resistance, 12K, 120K, 

1.2 meg., 12 meg. D.B. minus 20 
plus 62. 

$13.25 Post. 50c 


P.T.34 1000.0PV 


D.C. Volts, 0, 10, 50, 250, 500, 

1000. 

A.C. Volts, 0 10, 50, 250, 500 

1000. 

M.A. 1-100-500 RESISTANCE. 


$5.25 Post. 50c. 

200H. 2iOK.OPV 


D.C. Volts, 5, 25, 50, 250, 500, 
2500. A.C. Volts, 10, 50, 100, 500. 
1000. D.C. Current, 50uA, 2.5 

250mA. Resistance, 6K. 600K, 

Capacitance, 2 D.B. Ranges. 

$10.50 Post. 50c. 

ALL PRICES NET. INC. S.-TAX. 


NEW WIDE 


RANGE SPEAKERS 

15 ohm. Twin Cone. 


Sin. 

$7.00 

lOin. 

$9.95 

12in.. .. 

$7.90 

5in. 

$4.50 

5ln Tweeter. 

$3.75 

4in Single Tweeter. 

$2.75 

12In Heavy Doty 20 watt .. 

$17.50 

NEW SPEAKERS 

2in, 15 ohms.. . 


214 in, 8 ohms .. .. .. . 


2%in, 15 ohms. 


3'4In, 8 ohms.. . 

. $2.85 

3V$ln, 15 ohms. 


4in, IS ohms. 

. $2.90 

6Viln, 15 ohms. 


7in x 5in, 15 ohms. 


61n 3, 8, 15 ohms. 


8in .. . . . 



12in.$ 5.25 

Plus 50c post, 


CAR RADIO 

8 Transistor Car Radios. 12 volt, 
Long range reception. Deluxe model, 
Push-button station selector . $49*50 
Standard model, with 

speaker.$49.50 

Standard aerial. $5.75 

Lock down model. $8.75 

$8.75 


AMPLIFIERS 
Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans 
former Input for crystal mike and 
pick-up with electroolc mixing. P.P. 

EL.84 output.$30.50 

30 Watt. As above, EL34 

P.P.$53.50 

40 Watt. As above EL34 

P.P.$79.50 

60 Watt. As above EL34 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above.$65.50 


P.A. SPEAKERS 

* WATT 

Sin Units In Waterproof 
Projection Horns. 

15 Ohm Voice Colls. 

$13.50 

In Double Ended Flares. 
Duolateral Coverage. 

$14.50 

Line Output Transformers 
to suit. 

$1.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM t«t 
Imp. 50K with Switch. 
Freq. Response 
100-10,000 c/s. 

$11.75 

Model DM-401 
with switch 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model 

$3.50 

9ln Goose Neck $5.00 



REVERBERATION 

UNITS 


Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 


$5.75 

Post. 35c. 


CO-AXIAL SPEAKERS 

C.S.-20. 8" 


V.C. 16 ohm. Cross over, 3,000 
cycle. Frequency range 40 to 


21n SQ 

. BAR. 

DIA. lValn. 

20,000 cycles. 

50 

•A .. 

$4.75 

1 mA . 

. $4.00 

Rated 8 Watts. 

$15.95 

100 

uA .. 

$4.45 

10 mA . 

. $4.00 

250 

uA .. 

$4.45 

50 mA 

.. $4.00 

500 

uA .. 

$4.45 

100 mA . 

. $4.00 

V.U 


$4.45 

500 mA 

. . $4.00 


300V AC 

$4.45 

1 A .. 

. $4.00 

HORN TWEETER 




10 A 

15 V 

. $4.00 
. $4.00 

CT-3 




500V DC 

$4.00 

2,000-20,000 Response. 

2%ln SQ. BAR. DIA. 2in. 

20 Watts Power. 

Sensitivity 110 dbw. 

50 

100 

uA .. 
uA .. 

$5.00 

$5.00 

1 mA . 
10 mA . 

. $4.75 
. $4.75 

Weight 1441b. 

250 

uA .. 

$5.00 

50 n*A 

. . $4.75 

$8.95 

500 

V.U 

uA .. 

5.00 

$5.00 

100 mA . 
500 mA 

. $4.75 
. $4,75 


300V AC 

$5.00 

1 A . 

. $4.75 

STEREO RECORD 




10 A .. 
15 V . 

. $4.75 
. $4.75 

CHANGERS 




500V DC 

$4.75 

Latest Model. 4-speed. 

3%ln x 3Vain BAR. DIA. 

l*/4in. 

$21.50 

50 

uA . . 

$5.05 

1 mA . 

. $5.35 

100 

uA 

$5.05 

10 mA . 

. $5.35 

De Luxe Model. 

250 

•A .. 

$5.85 

50 mA 

.. $5.35 


Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 


$27.50 

Post. N.S.W. $1.25; Interstate $1.75. 


De Luxe Model 

with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 

$37.50 


©v 

mm- 


TACHOMETERS 



Mullard ACE, Scaled for 5.7 or 9K. 

$20.75. 

With Dwell Angle $23.75 

OHNAR. 

240 degree. Circular Movement. 

Scaled 6K or 8K.$24.75. 

Standard Scale, 6 or 8K $19.75 

Postage: N.S.W. 50c; Interstate 75c. 


STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpieces. 
SPECIFICATIONS: 


Frequency Response: 25-17,000 cps. 
lp 


Nominal power 1 watt. 

V.C, Imp., 8 ohms each channel. 


$7.75 


RECORD PLAYER 

Latest model 4-speed. 

Mono $11.50 
Stereo $14.50 

240VAC Operation. 


PANEL METERS 


9A 'H 


v m -u 


lVoIn SQ. BAR. DIA. IViln. 


50 uA .. $4.25 1 mA . . $3.00 

100 uA .. $3.45 10 mA $3.00 

250 «A .. $3.45 100 mA $3.00 

500 uA . . $3.45 500 mA .. $3.00 

V.U.$3.45 1 A . . $3.00 

300V Ac . $3.45 10 A ... $3.00 

15 A . . $3.00 
500V DC $3.00 


500 uA .. $5.00 100 mA . S5.35 


V.U. 


$5.85 500 mA .. $5.35 


300V AC $5.85 I A 


$5.35 


10 A ... $5.35 


15 V 


$5.35 


500V DC $5.35 
OVoln x 4>/4in BAR. DIA. 3%ii». 


50 uA .. $8.75 500 mA .. $7.75 

100 uA . $8.25 I A ... $7.75 

500 uA $8.00 15 V ... $7.75 

1 mA ,. $7.75 500V . .. $7.75 

10 mA .. $7.75 500V AC $8,75 

50 mA . $7.75 

EDGE METERS. 1 mA. 
Scaled V.U.S. 

Tuning Stereo Bal. $2.50. 


SIGNAL INJECTOR 

Transistorised. Fountain Pen sized 
Unit for Signal Tracer In Radio, 
TV and Amplifier Service. 

$4.75 

Post. 25c. 


NEW RECORDING 


TAPE 


3ln Mylar LP 300ft .... 

$1.05 

Sin Mylar LP 900ft 

. $2.00 

5in Mylar DP 1200ft 

$2.50 

5V4in Mylar LP 1200ft . 

. $2.50 

Sy4in Mylar DP 1800ft 

. . $3.75 

7in P.V.C. 1200ft .. 

.. $2.50 

7iu Mylar LP 1800ft . . 

.. $3.75 

7in Mylar DP 2400ft .. 

. $5.00 

iOVtln Mylar LP 3600ft . 

.. $7.50 


Post. 25c per spool. 
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"MYERS"' AUTOMOBILE STEREO 
TAPE PLAYER 

Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampare.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and 8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 

automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/1” per 
second, plus-3 % minus -1%. Drive Motor: DC Micro 
piotor with Governor. 

Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45db, Signal to Noise 
Ratio: Better than 40db. Price $99.50 


mam 

MAGNAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $40.50 

Port: N.S.W. 50c, Interrtnt* SI.00. 

PLAYMASTER 
BOOKSHELF UNITS 
Gin 8in 12in 
$29.50 $33.50 $36.50 







■/ 


GUITAR 
AMPLIFIERS 

10-Walt, Two Channel, wiih Twin 
Cone Speaker .. $53.55 £26/15/ 
14*Wail, 4 Inputs, Doss and Treble 
Boost. 2 Twin 

Cone Speakers .. $63.00 £31/10/ 
17-Walt, Four-Channel. Bass and 
Treble Boost. Two 
Twin Cone Speakers $76.25 £3t/2/6 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin Cone 

Speakers .. .. $109.05 £54/10/6 

Vibrato with foot control and 2 Pre¬ 
set controls for frequency and in¬ 
tensity. $10.50 (£5/5/) extra on 
above models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 20 Watt or as 14 Watt pins 14 
Watt Reverb. Two 9 x 6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
Included. 

$163,50 £81/15/- 

SLAP BASS OR BASS GUFTAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12!n Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt.$79.75 

45 Watt.$99.75 

60 Watt.. .. .. $119.75 

4 Inputs. Bass and Treble Booat. 
Vibrato if required, $10.50 extra. 


PLAYMASTER 116 

GUITAR AMPLIFIER 

K1C Sel. *7*.*S 

Wired and leslcd.$»1.»5 


PLAYMASTER 117 

6* Wall. 

$99.95 

Wired and tested. Slll.,5. 


REVERBERATION- 

PRE-AMPLIFIER 


2-Channel Inpot. Fully transistorised, 
A.C. Powered. 

Plugs Into and matches any Guitar, 
Organ or P.A. Amplifier. 

£29/17/6 $59.75 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 

$139.50 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aast. 

106 

WIRED AND TESTED. $88.75 

107 

WIRED AND e-jn ftn 

TESTED. $79.00 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Inn.—300 Vron. 1, 
■antes. Accuracy 5 cps—1.2 «nc, 
plus-minus 2dB. 10 cp*-l me. plus- 
minus ldB. 20 cpe~250 KC.. pine- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0. 10.20, 

30.40, 50 dBm. 240 V.A.C. 


$47.50. 

MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5-5-15-50-150-500-1500 V. 
Rm*. AC.V. 0-1.5-5-15-50-150-500- 
1500 V Ruts. 0-1.4-4-14-40-14^-400- 
1400-4000 V. p.r. 

Resistance RX10.100, .IK, .10K, 
.100K, .1M. .10M. Decibel—lOdb, 
minus-plus 65dB. 

240 VA.C. 

*42.50 


TEST EQUIPMENT 




WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier. 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.76; 5-inch $111.50 

T.O.2 TV portable service unit 2" oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, Insu¬ 
lation resistance to 200 megs, at 
600V. 

Indications by eye and meter. 


$47.75 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. 8 Walt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 


$77.00 


ELECTRIC GUITAR 

Pickup Unit,.*8.7? 

Accordion Pickup Units .. $8.75 
Harmonica Pickup Units . . $1.95 
Post. N.S.W. 40c; Interstate 75c. 


SIGNAL GENERATOR 

Deluxe M«d«l T1MD. 

Freq. range 120 KC—500 Mca. 

7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtul. 
Suitable for self calibration. Marker 
generator. Printed circuit. 240 V.A.C. 

$27.50 

Post., N.S.W., 75c; Interstate $1.25 



T.C. 

2 


VALVE TESTER 

Tests all valves, dlodee, rectifier* 
checking filaments, short*. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

$26.75 

Poit. N.S.W. 25c; Intenia,t $1.25. 

T.E. 50.-99—5011 

Checks. Nu Vistas. Compactrons, 
etc. 

$34.25 


G.D.O. 

UNITS 

Leader* 51*. 6-Land. 2 Me* to 
260 Meg Nuvlstorised, 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E, 18 Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.AC. 
operation 

$39.50 

Post. N.S.W., 50c; Intentate, 75e. 
T.E. 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$34.75 


AUDIO GENERATOR 

DeLnxe Model TE—22 D. 

Freq. range. Sine 20 cps—200 KC. 
SQ. 20 cp*—25XC. Output voltage. 
Sine 7V. SO. TV P-P. Output in»- 
pedance 1000 ohms. Acc. 5 per cent. 
Distortion lest than 2 per cent, 4- 
range attenuation. 

1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 

240 V.A.C. 

$41.50 

Pert. N.S.W $1.0*; Intentate $1.5* 



PLAYMASTER 

115 

The new solid state Stereo-Amp¬ 
lifier. April Issue. 

Wired and Tested.$104.00 

Kit Set . .. .. $90.00 

Pre-amp to suit 

cartridge .. .. $12.00 


PLAYMASTER 118 

Wired and tested $83.5*. 
Fitted with Pre-Amp to suit 
Magnetic Cartridge. 
$95.50. 
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AMPLIFICATION 



★★★★★★★★★★★★★★★★PHONE 51-3845 


636 KING STREET, NEWTOWN—51 -7008 

EVENINGS and WEEKENDS: ,# KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT 
BATTERY 

CLYDE OR DUNLOP 
19 Plate. 150 Amp- 
Dry Charged. Cells. 

$3.25 £1/12/6 each 


AC-DC MOTORS 

32v and 1 tOv. 1/* H.P. 
High Speed Series. 

S3.75- Post 75c. 

1/20 H.P. 24? D.C. Geared. 
Approx. 200 r.p.m. 

$5.75 

Post 75c. 


NEW VALVES 


143 . . . 

1 45 

1C5 .. . 

1C6 . 

1C7 .. . 

IDS 
1F5 .* 

1G4 
1H5 
JII4 
IJ6 . . 

1K7 .. . 

1L4 . . 

1M3 . . 

1N5 

BQS 

1T4 

6AR6 

6AS7 . . 

6116 
6B8 
6BF6 
6C8 . . 

6F6 . 

6G6 . . 

6G8 

6J6 

6J7G . . . 

6J8 

6K6 . . 

6K7 . . 

6N7 . . 

6SA7 Metal 
6SC7 
6SH7 .. 
6SJ7 .. 
6SK7 

6SN7 . . . 

6SS7 

6X5 

7C5 .. . . 

7N7 . . 

7W7 . . . . 

12A6 . . 

12AT7 

12BE6 

12BH7 

12C8 

12SJ7 

243 .. .. 

2C26 
2X2-879 
3A4 . . 

3B7 . . 

3D6 . . 

3X4 . . 

5Y4 . . . . 

5Z4 . . 

6AC7 
6.4G3 
6AG7 
6AJ5 . . 
6AL3 . . . . 

6AM5 . . . 
6AN5 


. 73c 

. 73c 

. 75c 

$1-25 
. 30c 

. 53c 
$1.00 
. 75c 

. 75c 

. 73c 

$1.25 
. 50c 

50c 
. 50c 

. 75c 

. 30c 

$1.00 
$1.25 
$2.00 
75c 
75c 
$ 1.00 
75c 
$1.00 
. 75c 

$1.50 
$1.00 
. 75c 
$1.75 
75c 
50c 
73c 
75c 
$1.00 
40c 
95c 
$1.25 
. 73c 
$1.25 
75c 
50c 
73c 
50c 
. 50c 
$ 1.00 
S1.00 
75c 
$1.25 
$1.25 
$2.00 
75c 
. 50c 
$1.25 
$ 1.00 
$;oo 

50c 
50c 
$1.00 
75c 
. 95c 
$1.00 
50c 
75c 
. 75c 
$1.25 


12SK7 
12SL7 

47 . . 

76 

84/624 
723A 
809 .. 
813 . . 

829B and 
Socket 
866A 
954 . . 

956 

1603 . . 

1616 
1619 
1629 .. 

1050 .. . 
9006 .. 

AVI 1 .. 

CA19 . . 
CK1013 
CV63 .. 
CV66 . . 
C VI102 
CV1133 
CV1136 
EBC33 
EC70 .. 
ECH33 . 
EF36 .. 
EF37 . . 
EF39 . . 
EF72 .. 
EF73 .. 
EK32 
EL91 
EM35 
KTW'62/ 
6U7 
RL27 
VR65 
VR75/30 
VR105/30 
VR150/30 
VT502 
32 ,, 

42 . . 

45 . . 

37 . . 

49 . . 

53 . . . . 

59 .. 

89 . . 

77 . . 

CL4 .. . 
EMI .. . 
TZ40 
6AB7 . . 
6C6 .. 
6SC7 .. 
7A6 . . 

9006 .. 

6L6 . . . 

6AK5 
807 .. 


. 50c 

$1.25 
$1.25 
.. 75c 
$1.23 
S6.00 
$1.75 
$7.00 

$5.75 
$1.50 
. 50c 

. 50c 

. . 50c 

. . 50c 

$2.00 

. . 50c 

$2.00 

.. 50c 

. . 25c 
$10.50 
$1.50 


CHASSIS PUNCHES 

SIZES %•’. 1”. 

1W with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Post 50c. Interstate $1.00. 


NEW POWER 
TRANSFORMERS 

I960 Sin CRO.$11.75 

325 x 323 150MA. S9.50 

285 x 283 300MA.$14.70 

800V and 270V 300MA . . $15-00 

240-110V sl.3KA Auto . .$21.00 
150 x 150V 30MA . . .. . . $2.75 

223 x 225V 40 MA. $3.00 

124V Doubler 300MA . .. $6.75 

130V Doubler 400MA . S7.75 

145V Doubler 450MA .. . $9.75 

130V Doubler 500MA . . $10.75 
220V Doubler 600MA . . .. $14.70 


AIRCRAFT 

GENERATORS 

28v D.C. 100 Amps. 

$25.00 


COMMUNICATIONS 

RECEIVERS 


' SELSYN MOTORS- 
TRANSMITTERS 

S0VAC—SOOcpi. 

$5.75 £2/17/6 

Post 75c, Interstate $1.00 


NEW HEADPHONES \ 

3 Ohm .. $2.25 

2000 Ohm.$2.25 | 

4000 Ohm .$2.50 

American Lightweight .. $1.25 i 
Lapel Crystal Mikes . - $1.25 

Crystal Mikes with switch .. $1.50 
Telephone Contact Pick-up 
Units .. ^ .$1.50 

Post 25c pair. 


RELAYS 




NEW ROTARY 
CONVERTERS 

16# Watt, SO Cycle. 

24? to 32? input. 
Output can be supplied 
for 50-110 or 240?. 
as required. 

Suit radiograms, TV, TaPe 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watts, as abo?e 

$73.75 £36/17/6 


6V, 3-pole Miniature 
12 volts, I)PDT, 5 amp 
12 volts DPDT .. .. 

, lOOpf TX var. condensers 
Hi-speed Polarised relay 

Z5 C 2000 ohms 


. 75c 
. 75c! 

. 75c j 
. 75c: 

. 40c 
$1.50 
. 73c 
. 75c 

. 75c 100 

. 40c 
. 40c 
$1.30 
$1.00 
. 75c 


. $1.50 
. $2.00 
. $1.25 
. $ 1.00 
. $5.00 
. $1.25 


1000 ohms.$1.25 


PADDED DYNAMIC 
HEADPHONES 

ohms.. . . $3.00 

With 50 ohm. Dyn. Mic. 

$4.50. 

Post 50c. 


TRANSISTORS 

2N174.5.00 

2N422 .$4.50 

2N441.$4.00 

High-powered units for 75* watt 

audio, 200-watt power units or 

transistor Ignition. 


FAMOUS AMERICAN 
R.C.A. RECIEVER 

Model AR-88LF. 

Freq. coverage , 6 bands, 
75kc-550kc. 1.5 Mcs-30 Mcs. 

14 valves. Perfect Working Order. 

$199.00 

3BZ RECEIVERS 

AIR TESTED, PERFECT ORDER. 
6? Operation. 6 Band, 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

$55.00 £27/10/- 

New Condition 
8c RECEIVERS 

Post-war version of H-R.Q. 

4 hand 1.6 to 26 meg». 

Air tested. Perfect order. 

; $90.00 £45/-/- 

AR7 RECEIVERS^ 

Real’gned, Air tested. Perfect order. 
Rack Mounted or Cabinet. 

CRYSTAL FILTER 

240v A.C. Operation. 

Freq. coverage, 140kc-20 mcs. 

5 Plug In Coll Boxes. 

$105.00 




. 73c 
$1-50 
. 50c 
$1.50 


$ 1.00 
$ 1.00 
$1.00 
$1.00 
$1.00 
S.1.00 
$1.25 
$ 1.00 
$1.00 
$1.25 
$1.25 
$1.00 
. 73c 
$1.25 
. 75c 
. 75c 

50c 
$1.50 
. 73c 
$1-75 


OIL FILLED 
CONDENSERS 


GENEMOTORS 


Input Output 
12? 600? 300mA New 
12? 500? 350mA .. . 

12? 1200? 200mA .. . 

24? 250? 100mA New 
24? 540? 200mA New 
24? 300? 250mA New 
12? 275? 110mA .. . 


$11.00 

$17.00 

$13.00 

$4.00 

$4.00 

$5.50 

$7.50 


.5mfd 600V . ., 


2mfd 600V . . . . 

.. 65c 

lmfd 600V . . . . 

. 65c 

4mfd 600V . . . . 

...... 65c 

4mfd 2.SK . . . 

.. .. .. $3.00 

lmfd 3000V . . .. 

.. .. .. $1.70 

.5mfd 5K, .1 5K, 

.1 3K AC 

.25 4K, .5 2V$K , 

.ea, $1.50 

4mfd 3000V .. .. 

. $3.50 

2mfd 3000V .. . 


lmfd 3000V .. . . 

.$2.00 

1.25mfd 6000V .. 

. $4.50 

mfd- 4000?. . 


2 mfd, 2000?. . 

.$1.50 

4 mfd. 1300?. . 

.$1.50 

1 mfd. 1500?. . 


8 mfd. 600?. .. 

.$1.00 

1 mfd. 1000?. . 



PYE 


EX-TAXI TRANSCEIVER. 
Complete. All valves, speaker, M':c. 
Clean condition. 

$32.00 


NEW C.R.O. TUBES 

3AP1-906 3in. $2.73 

CV112 5in. $2.00 

VCR97 6in . $3.75 

ACRID/VCR139A 3in .. .. %3M 

CV1522 lV4in.. .. $2.25 


CRYSTAL 

CALIBRATORS 

500 K.C- and Variable Tuning. 

1 Meg to 30 Megs and Higher j 

$9.75 

Posl N.S.W. 7/6. Interstate 15/. 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices 
Call, write or phone, any time. 


1 


NEW G.M.F. 

1/8 H.P. 240V-A.C. Mojors. 
2 speed. Reversible. 

Capacitor Start. 
Double-ended drive. 

Ball bearings. 

$5.50 £2/15/- 


NEW ELECTRO¬ 
STATIC 5KV VOLT¬ 
METER $49.00 


NEW FAN MOTORS 

2-speed. 1500-300#. 

IDEAL FOR TAPE RECORDERS 

$3.50 


NEW 

MINIATURE 
D.C. MOTORS 

lVi to 3V. 6600 R.P.M. 

39c ea. $3.50 doz. 


Post 10c. 


Post 50c. 


BENDIX BC221 
FREQUENCY METERS 

$110.00 



NEW TRIO JR-200 
KITSET 

Dial assembled. Components mount¬ 
ed. Full instructions and circuit. 
Complete in every detail. 

Freq. 550 Kc—-31 Mcs. 4 bands. 
Electrical bandspread. A.N.L.-B.F.O.- 
A.V.C., M.V.C.-S meter R.F. Stage. 
7 valves. 

240? A.C. Operation. 

$95.00 

Also available Wired and Tested. 
Matching Speaker and Cabinet. 

$8.75 


l*» 
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Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


More Power for Radio New Zealand 


The New Zealand Minister for Broadcasting, Mr L. R. Adams- 
Schneider, announced recently that the Government is con¬ 
sidering increasing the power of Radio New Zealand, by re¬ 
placing the existing obsolete 7.5KW transmitters with mod¬ 
ern 20KW units. 


Sorong: 8FW20, 3395KHz, 500W and 4872- 
KHz, 5K.W. Fak Fak: (Callsign not known) 
4805KHz, 500W; 8FW40, 3345K.HZ, 4810- 
KHz. Monokwari: (Callsign not known), 
4765KHz 1K.W; 8FW5 3365KHz 250W. 

Biak: 8FW50 3385KHz 500W; 7165KHz 
500W. 


The Government has decided against re¬ 
siting the Radio New Zealand transmitters 
at Invercargill, as had been suggested, al¬ 
though this has proved to be an excellent 
transmitting and receiving area. Instead, 
the now transmitters will be installed at 
Titahi Bay, near Wellington, the site of the 
present Radio New Zealand transmitters. 
The Minister said the primary target areas 
of Radio New Zealand, with its increased 
power, would continue to be the Pacific 
countries and Australia. 

CP84 USING 4775KHz 

Reception from stations in Bolivia in the 
past few weeks has resulted in many new 
stations being logged and one of the most 
interesting is CP84 in Tarija, Bolivia. 
Using the slogan “Radio Los Andes,” the 
signal on 4775KHz is best after 1030GMT 
when the nearby Venezuelans on 4770 and 
4780KHz have faded out. The station is 
located in the provincial capital of Tarija, 
high in the Andes Mountains, near the 
border of Argentina. It has popular Span¬ 
ish music and frequent announcements, giv¬ 
ing both the medium wave call CP 16 on 
on 1250KHz, and shortwave call CP84 on 
4775KHz. The station uses a recorded sta¬ 
tion announcement and the theme mustic 
is always the Tchaikovsky No. 1 Piano 
Concerto made popular by Freddy Martin. 
Power of the station is 1,000 watts. The 
mailing address is Radio Los Andes, CP 16- 
CP84, Tarija, Bolivia. 

CE975 — SANTIAGO, CHILE 

Signals in the 31-metre band from the 
new Radio Sociedad de Nacional Mineria 
station CE975, in Santiago, Chile, have been 
observed on 9752KHz. These signals are 
heard at 2330GMT and can be followed 
to sign off at 0330GMT on this frequency, 
though full transmission on other channels 
is understood to be to 0530GMT. Re¬ 
ception is at fair level, though there is 
major interference from Paris on 9750KHz 
to 0300GMT. The Chilian station is carry¬ 
ing the usual commercial programs with 
announcements, including the identification 
of the medium-wave key station, CB106, 
n Santiago. Other short wave frequencies 
assigned to the station are 6075, 11960 and 
15150KHz. The mailing address is Casilla 
2626, Santiago, Chile. 

VILNIUS RADIO 

The Lithuanian Radio, at Vilnius, is 
being received in the 30 minute English 
transmission, 2230-2300GMT, at good level. 
Frequencies in use for the broadcast are 
11730, 11970, 15210, 15260 and 15460KHz. 
The best reception is on 15460KHz. A 
station announcement indicates there is also 
i transmission at 2100GMT, but on medium 
wave only. The transmissions are Friday 
ind Sunday only at these times. Lithu- 
mia was an independent country before 
1939, but is now one of the Soviet Social¬ 


ist Republics. Radio Moscow is using 
the frequency of 15460KHz to 2225GMT. 
when the usual Moscow interval signal is 
heard, then Lithuania opens with its inter¬ 
val signals followed by music on the same 
frequency. This indicates that programs are 
carried by Moscow for the Radio Vilnius 
station. 

HJPT — RADIO COLOSAL 

Radio Colosal, HJPT, in Neiva, Col¬ 
ombia, previously on 6095KHz, has made 
a frequency change to 4945KHz. Before 
this change, signals were heard to close 
at 0500GMT and also noted at 1100GMT. 
Signals now can only be heard at the lat¬ 
ter time. The station belongs to the Radio 
Cadena Nacional network which has its 
headquarters in Medellin. The frequency 
of 6095KHz formerly used by HJPT is 
now used by HJIW. which has been heard 
opening at 1000GMT with anthem and 
full station identification. 

ENGLISH FROM DELHI 

All India Radio, Delhi, has a transmis¬ 
sion for Australia and New Zealand, 2045- 
2230GMT for morning reception on 11755, 
9912KHz. A second transmission is 1000- 
1100GMT on 15165, 17705KHz. 

English news bulletins in the General ser¬ 
vice from Delhi are carried at 1100-1110- 
GMT on 7235, 11710, 11760, 9615, 9740- 
KHz; 1300-1305GMT on 11760, 9740, 11710 
15105KHz; 1000-1010GMT on 15105, 17705, 
15165, 17890, 21615; 1300-1310GMT on 
15240, 11810; 1455-1500GMT on 15240, 
11810; 1800-1810 and 1900-1905GMT on 
7215, 15080, 11620KHz; 2000-2010GMT on 
7215, 9690, 9912, 11775KHz; 2100-2105, 
2200-2210GMT on 1162Q, 7215KHz. 

The service to the United Kingdom and 
West Europe is 1745-2230GMT on 7215; 
1745-2030 on 11620; 1945-2230 on 9912- 
KHz. 

SFW6 MERAUKE ON 3985KHz 

Signals from West Irian, the former 
Dutch West New Guinea, are being received 
on new channels as the Radio Republic 
Indonesia organisation expands its services 
in this new area. Signals are received well, 
as the transmitters are closest of any over¬ 
seas broadcasting body to the Australia- 
New Zealand area, being from an area adja¬ 
cent to Australian Papua-New Guinea. Latest 
signals heard are from 8FW6 at Merauke, 
on 3985KHz, which has been heard with 
Indonesian programs. At 0930GMT, station 
identification is given after the music pro¬ 
gram. 

The stations now in operation in West 
Irian and using the new prefix 8FW are: 
Sukarnopura: 8FW32, 6070KHz 500W; 

8FW34, 3325KHz and 5045KHz 10KW; 
8FW33, 7190KHz 1QKW; 8FW30, 9745KHz 
5KW; 8FW2, 15344KHz, 5KW. Ternate: 
(Callsign not known), 3915KHz, 1KW. 


VATICAN USING I5I55KHz 
The 15-minute transmission for morning 
reception in Australia and New Zealand 
(2200GMT) from the Vatican Radio is now 
on two new channels, 11705 and 15155- 
KHz. The session for evening reception at 
1130GMT is now on 9630 and 11705KHz. 

The other English services from Vatican 
Radio include transmissions to India and 
South-East Asia, 1435GMT, on 11765 and 
15135KHz; to the Philippines on Monday, 
Wednesday and Friday, 2230GMT on 11705 
and 15155KHz; to East Africa, 1000GMT 
weekdays, on 17840, 21485KHz and 1630- 
GMT on 11705, 15135KHz; to West Africa 
1155GMT weekdays on 17840, 21485KHz 
and 1930 daily on 11705, 15135KHz; to 
Great Britain, 1245GMT on 9645, 11740, 
15120KHz and 1815GMT on 7250, 9645, 
11740KHz. 

JORDAN’S SERVICES 
Sweden Calling DXers reports that Radio 
Amman in Jordan is now operating its 
General Arabic program on 7155KHz with 
100KW at 0530-0930 and 1615-0100. The 
same program is carried on 9530KHz with 
100KW. A transmission at 1130-160GGMT 
is on the same frequencies. 

A service to Latin America in Spanish 
and Arabic is on 15170KHz with 100KW, 
0130-Q230GMT. Arabic to the Arab world 
is on 9530KHz with 7500W at 0930-1130- 
GMT. Enelish on 6045KHz with 7500W is 
carried 1700-1900GMT. Arabic to North 
Africa is on 11810KHz 5KW, 0530-0130- 
GMT. The address is Radio Amman, Jordan 
Broadcasting System, Foreign Service, P.O. 
Box 909, Amman. 

DAMASCUS EXTERNAL SERVICES 
The program schedule for Radio Damas¬ 
cus in Syria indicates the services in French 
and English for reception in Europe are 
1600-1900GMT on 15165KHZ. French and 
English in the omnidirectional service is 
0500-0730GMT on 7145KHz. Programs at 
1400-1500 in Hebrew, German and Yugo¬ 
slavian are on 7145KHz. Turkish is 1500- 
1600GMT on 7145KHz. Arabic, Spanish and 
Portuguese programs are 2330-0100GMT to 
South America on 17865, and 17895KHz and 
to North America, 15165KHz, 2330-0100- 
GMT. Arabic to Europe is 1900-2300GMT 
on 15165KHz; to Egypt at 040G-0730GMT 
and 1000-1730GMT on 11915KHz; to 
North Africa, 0400-0730, on 17865KHz, 
1000-1300 on 1786, and 1300-2300GMT on 
11915KHz. These Arabic transmissions are 
also coupled to an omnidirectional aerial, 
0730-1000 and 1900-2300, on 7145KHz. 

RADIO SOUTH AFRICA 

From September 3, the European Service 
of Radio South Africa in Johannesburg is 
on the air as follows. In French 1756-1855- 
GMT and in English 1856-1955 on 17790, 
21500KHz; in German 2026-2125 on 15245 
and 17790KHz; in Dutch 2126-2225 and in 

161 


ELECTRONICS Australia , October, 1967 












yttcufa 


NEWLY DESIGNED PRODUCTS ! 


Combination Type Moulded Knob Series 

Any of your special Order-Acceptable 


0 

*» 

0 

ME-829 

ME-830 

MP 55 Q A 

S 

MF QQ7 

lYi EL ‘OOD 

& 

ME-844 

IVIC-OO / 

•p 

ME-846 


© 


ME-850 


ME-856 


Q 

ME-864 



ME-869 


* 

ME-851 

e 

ME-857 

ME-865 

ME-870 


ME 833 

A 


ME-838 

w 

ME-847 

ME-852 


, ^ 

w 

ME-858 



ME-866 

* 

ME-871 


•P 

a 

ME-834 

© 

ME-839 

R* 

ME-848 

**• 

* 

ME-854 

e 

ME-859 


ME-867 

I*** 

* 

ME-872 


d 

ME-835 

a 

ME-840 

w 

ME-849 

e 

ME-855 

Q 

ME-863 


Tiy iw ■ 


ME-868 




ME-873 


(SOLE AGENT) 


'^ZEPHYR PRODUCTS PTY. LTD. 


i 


70 BATESFORD ROAD CHAPSTQNE, VICTORIA—PHONE 56-7231 

MANUFACTURERS Of RADIO & ELECTRICAL EQUIPMENT 4 COMPONENTS 


Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street. 
Sydney. N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street, 
Unley. S.A. 


TASMANIA 


, INTERSTATE AGENTS 


Homecrafts-Tasmania, 
190 Collins Street. 
Hobart. Tas. 


Nichols Radio & I „ W.A. 

Television, D. K. Northover & Co., 

91 Wellington Street, 337 Wellington Street. 
Launceston, Tasmania. I Perth, W.A. 


QLO. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 


162 


ILICTRONICS Australia, October, 1967 

















Portuguese 2226-2325 on 11785 and 15245- 
KHz. 

The service to North America in English 
is 2326-0325GMT on 97Q5 and U970KHz. 
This transmission is split into hourly pro¬ 
grams for reception in the various times 
zones of North America. 

BOTSWANA RADIO 

In a recent BBC World Radio Club 
program, Compere Malcom Nesbit spoke 
about his recent visit to Botswana, the 
former Bechuanaland, and to the site of 
the BBC relay base at Francistown, near 
the Rhodesian border. 

Botswana’s expanding radio services are 
now being reported by listeners. The Home 
Service is radiated from Gaberones, and 
the programs from the capital use fre¬ 
quencies of 5965, 3365KHz and on medium 
wave 971 KHz. The hours of transmission 
are 1530 to 1830GMT. with programs in 
Botswana and English. News is given in 
both languages from 1610GMT, and 1710 
GMT on Saturdays. The dhief engineer of 
the station is Ian Alexander and he 
would welcome reports of reception from 
listeners overseas. The postal address is 
Radio Botswana, P.O. Box 52, Gaberones. 

COMMERCIAL SERVICE FOR INDIA 

On August 15, all India Radio augmented 
its new Commercial Service. Mr K. K. 
Shah, Minister of Information and Broad¬ 
casting, opened the new service, the first 
time commercial radio has been carried in 
India by All India Radio. This service, 
from Bombay, is a pilot project and it is 
presumed that that the AM India Radio 
variety program will become commercial in 
time. The key station at Bombay will relay 
the program to all parts of India over a 
low powered transmitter network. The date 
of August 15 was chosen as it marked 
Independence Day in India. 

All India Radio continues to be heard 
with its special program of scientific news 
for the period of the quiet sun, and this 
information at 1710GMT is heard best on 
4760KHZ. 

BONAIRE RELAY 

As well as the Trans World Radio relay 
base at Bonaire in the Nederlands Antil¬ 
les, which is frequently heard with TWR 
and Radio Nederland program relays, Radio 
Nederlands is to build a separate station. 
The new relay base on Bonaire will have 
its own transmitter site and antenna system 
and will be brought into operation in the 
next two years. Transmissions will be dir¬ 
ected to the Americas, West Africa and 
the Pacific area. Two 300KW transmitters 
will be used either of which can be fed 
to any of the 18 curtain antennas which 
will be arranged around the transmitter 
building like a star. 

The new site will enable Radio Neder¬ 
lands to broadcast independently, instead 
of having its programs relayed on the 
Trans World station as at present. 

The present Trans World Radio service 
from the Nederlands Antilles to Europe 
has moved from 15245KHz to 15405KHz. 
Programs are 2000-2215GMT. The program 
in German to South America is 2330-2355 
GMT on 15l30KHz. The Radio Neder¬ 
lands program from Bonaire in Spanish is 
0500-0550GMT on 9590 and 15220KHz. 
Russian programs have been noted at 
0400GMT on 11715KHz, German for Africa 
from 2000-2120GMT is now on 15165KHz, 
replacing 15220KHz. 

COLOGNE CHANGES 

Radio Deutsche Welle in Cologne is using 
the 13-metre band for all its evening ser¬ 
vices to Australia and New Zealand. The 
present schedule is: 0845-0940 GMT in 
English on 15275, 17845, 21650KHz. 2110 
2200GMT in English on 7275 and 9765 
KHz. Q645-0945GMT in German on 11795, 
15205, 21580KHz. 1250-1550GMT in Ger¬ 
man 17875, 21705KHz. 

Other services in English include 0300- 
OS 40GMT on 9530, 11945KHz and 1550- 
1620GMT on 1527$, 17880KHz; to Africa 
0600-0630 on 11785, 15275 and 17845KHz, 
2145-2205GMT on 11925, 15275KHz and 
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STATION SCHEDULE CHANGES 

ENGLISH BROADCASTS FROM ROME 

Transmissions from Radio Italiana for Australia and New Zealand, are 
combined with the morning transmission for Japan. The full service of the Rome 
Radio in English is: 

Area GMT 

Japan, Australasia 2200-2225 

North America 0100-0120 

Great Britain 1935-1955 

Mediterranean 0425-0440 

Middle East 2025-2045 

Far East 0350-0410 


KHz 

17740, 15310, 11905 
15410, 11810 
11925, 9710, 7275 
7275. 6050 
11925, 9575, 7235. 
21560, 17770, 15310. 


SHORT WAVE SERVICE FROM VIENNA 

The present schedule of the Austrian Radio at Vienna introduces some 
new frequencies and retimes its service for its world-wide listeners. 


Area 

GMT 

KHz 

KW 

Europe 

0430-2300 

6000 

1 

Europe 

0500-1300 

6155 

100 

Europe 

1300-1700 

6155 

4 

Europe 

Far East 

1700-2200 

6155 

100 

0500-1100 

7245 

100 

Far East 

1100-1300 

7245 

4 

Far East 

1700-2100 

7245 

4 

Far East 

2100-2200 

7245 

100 

Near East 

0500-1100 

9770 

4 

Near East 

1300-1700 

9770 

100 

Europe (North) 

Norm Africa 

1100-1300 

1300-1500 

9770 

11850 

100 

100 

North Africa 

1500-1700 

11785 

100 

North America (East) 

2300-0430 

6155 

10 

North America 

0000-0200 

9770 

100 

North America 

0200-0400 

9770 

100 

Central America 

0000-0200 

15410 

100 

South America 

0200-0400 

11760 

100 

South America 

1800-2100 

15210 

100 

South America 

2300-2400 

15230 

100 

South Africa 

0700-1000 

17855 

100 

South Africa 

1600-1800 

17750 

100 

Near East 

0600-0900 

15410 

100 

Near East 

1700-2000 

9610 

100 

India, Indonesia 

0400-0600 

17855 

100 

India, Indonesia 

1400-1600 

17800 

100 

Australia, New Zealand 

1000-1200 

17755 

100 

Japan 

1200-1400 

15400 

100 


1100-1115GMT on 11930, 15275, 17875KHz; 
to North America, 0130-0250GMT on 9640. 

11945KHz, O445-0545GMT on 9640, 11945 
KHz, 0445-0545GMT on 9735, 11945KHz 
and 1045-1055GMT on 11905 and 15315 
KHz. 

MALDIVE ISLAND USING 4740KH*. 

Reception of the Maldive Island Broad¬ 
casting Service is reported from a New 
Zealand listener on 474QKH* at 1700GMT, 
when popular music was heard, with a 
lady announcer in English. The station 

iiMiiiHiiMiiiiiniiiiiiiiiiitiiiiiitiiiiiiiiHiiiiiiMiHnitiiiiHiiiiiiiiiiiimuiiiiiHiiiiiHHuiiiMiMiiimiiiHiiiiHiiimiiiiiiiinmiiiniiiimiimMiiiiiiiitiiiiiiMiiiiiiiKiitMiHMiiitiii 

FLASHES FROM EVERYWHERE 


identified at 1730GMT, when signal level 
was only fair. Maldive Island is scheduled 
to operate 0500-0700, 1500-1730GMT on 
1507KHz medium wave with 5KW: 0300- 
0500, 1200-1330 on 3223KHz. 2700W; 1330- 
1800GMT on 3329KHz with 15KW. Fur¬ 
ther services are 01Q0-0300GMT, 0930-1200 
on 7225KHz, 2700W; 0700-0830GMT on 
9555KHz, 15KW. The present schedule in¬ 
formation seems to be inaccurate, so listen¬ 
ers will be awaiting verification from the 
station for more accurate information on 
transmission times. 


EUROPE 

U&S.R.: Radio Moscow, with its service 
to Australia and New Zealand, is on the 
air, 1100-1130GMT on 15140, 11690, 
9750KHz; 1130-1200 on 9750; 1200-1300 
on 15140, 11690, 9540, 9750; 1330-1400 
on 15140, 11690, 9540, 9750. 

FINLAND: Radio Helsinki has made a fre¬ 
quency change for its transmission at 
2300-2400GMT, directed to North Ame¬ 
rica. The new channel is 15155KHz, re¬ 
placing 15150KHz, which in turn replaced 
the former 15185KHZ. 

SPAIN: Latest schedule from Radio Nacio- 
nal Espana, Madrid, is on the air in 
Spanish to Latin America 2300-0500- 
GMT on 15420KHz (100KW), 11710KHz 
(100KW), 9570KHz (100KW) and 9360- 
KHz (50KW). The service to Spain is 
1300-2200GMT on 9570Hz, 7105KHz 

and 6140KHZ (all 100KW). To Spanish 
Guinea, the service is 0730-0800GMT, 
1100-1130, 1800-2245 on 9370KHz (100- 
KW). For seamen, 2200-2400GMT on 
9760KHZ (20KW) and 16130 (100KW). 
To the Far East, 0530-1030GMT on 
9360KHz (50KW), 1100-1600 on 9760- 
KHz (20KW), 1530-2130 on 9760 (both 
100KW), to U.S.A. and Canada, 0100- 


0345GMT on 6130, 9760KHz (both 100- 
KW). To Morocco, 2300-2400GMT on 
6140KHZ, 1300-1400 and 1930-2030 on 
6130KHz. To Tenerife and Latin America 
over the Canary Island relay base, 1900- 
0300GMT on 15380 and U800KHz (both 
50KW). 

POLAND: Radio Warsaw in Poland has 
been heard on the new channel of 11800- 
KHz with programs in Polish at 2330- 
0000GMT. A service at 0000-0030GMT 
is in Spanish for Latin America. A new 
set of verification cards has been issued 
by the station. There are seven cards, 
all 5i x 4, printed in various colours 
and each showing a different part of 
Poland. 

DENMARK: Radio Denmark, Copenhagen, 
schedule to the Far East in Danish is 
0730-0815GMT and in English 0815-0845- 
GMT using 15165KHz. This is the ser¬ 
vice intended for reception in Australia 
and New Zealand, and for the next six 
months should give fair reception. 

U.S.S.R.: Radio Station Peace and Pro¬ 
gress, Moscow, is in French to South- 
East Asia, 1000-1030GMT on 21600, 
21500, 17870, 17715, 15360, 15180 11990, 
U780KHZ, and at 1200-1230GMT on 
21640* 21610, 17860 17810 15440, 15110 
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United Trade Sales Pty. Ltd. 

280 LONSDALE STREET, MELBOURNE, C l. 
TELEPHONE* 32-3815 


SSB Equipment 
Alll 9MHz. SSB EXCITER 
Fully Solid State. Size 8in Lx 34 
in x li H. Employing 10 transis¬ 
tors, 9 Diodes, 8 Crystals. 
Specifications: 

Carrier suppression greater than 
55db. 

Unwanted sideband suppression 
greater than 65db. 

Audio frequency response: 

350—3000 Hz. 

Mic. Input: 50—300 Ul. 

Input sensitivity: ImB on 5KO load 
Supply voltage: 12v .025 amps. 
Price with KVG XF9B Crystal 
Filter $120.00. Can be supplied with 
McCoy, Pye, etc., to order. With 
XF9B Filter, unit is extremely suit¬ 
able for Transceive operation. 

SSB EQUIPMENT 
A112 Solid State VFO 
4950—5550 Khz. 
Frequency Stability: Less than 
100 Hz. 

Drift over 12 hrs. Long term.. 
Less than 8 Hz drift over 10 mins, 
if enclosed in thermostat controlled 
box. 

All measurements taken on Hewlett 
Packard Digital Counter. 
Output: 350mV rms on 2200 load. 

Supply: 12v stabilised. 
Operation is possible on 80mx and 
20mx by combining the Alll and 
A112 with a suitable mixer. 
(Circuit supplied for mixer and 
driver). 

Available to order Solid State all 
Band Mixer and Driver with suffi¬ 
cient output to drive a 4 x I50A to 
500w Pep. 

Price: $180.00. 

STAR ST 700 SSB TX 

80-10 mx. Full coverage of lOmx. 

250w Pep. 2 x 6146. 

Vox. PTT. Utilises 455Khz Mech. 
Filter. Inbuilt Power Supply. 
AM. CW. SSB. 

Inbuilt Side-tone for CW. 
$519.50. 

STAR SR 700A SSB RX 
80—lOmx, 

$461.50. 

SSB EQUIPMENT 

EICO 753 Triband Transceiver Kit. 
Features, Solid State VFO for High 
Stability. High Level ALC to pre¬ 
vent flat topping. 
lOKcs Receiver Offset Tuning. 
Complete coverage of Phone and 
CW Segments on all bands. 
Specifications: 

Frequency Range: 

80 mx 3490—4010. 

40 mx 6990—7310. 


20 mx 13890—14410. 
Emmission: VSB, LSB, CW, AM. 
Power Input: 180w PEP SSB 
180 W CW 80w AM. 

SSB Generation: 5.2 Mcs. Xtal 
Filter. 

Receiver Sensitivity: l.OuV for 
lOdb S/N Ratio. 

Audio Output: Better than 2 watts 
Kit: $328.78 Delivery ex-stock. 

MULTIMETERS 
CT 330 20K.OPV 
DC Volts: .6, 6, 30, 120, 600, 1200. 
3,000, 6000. 

AC Volts: 6, 30, 120, 600, 1200. 
DC Current: .06, 6, 60, 600 mA. 
Resistance: 6K, 600K, 6MEG, 60 
MEG. 

DB: —20 to 4-62 dbm in 5 ranges. 
$15.75 post 50c. 

CT 500 20K OPV 
DC Volts: 2.5, 10, 50, 250, 500, 
1000. 

AC Volts: 10, 50, 250, 500, 1000. 
DC Current: .05, 5, 50, 500 mA. 
Resistance: 12K, 120K, 1.2MEG, 
12MEG. 

PB: -20 to 4-62dbm. 

$13.00 post 50c. 

OL 64 20K OPV 

DC Volts: 0.3, 1.0, 10, 50, 250, 500, 
1000, 5000. 

AC Volts: 10, 50, 250, 1000. 

DC Current: .03, 1.0, 50, 500 mA, 
10A. 

Resistance: 5K, 500K, 5MEG, 50 
MEG. 

Extremely suitable for transistor 
use. 

$19.10 post 50c. 

MULTIMETERS 
200H 20K.OPV. 

DC Volts: 5, 25, 50, 250, 500, 2500. 
AV Volts: 10, 50, 100, 500, 1000. 
DC Current: .05, 2.5, 250 mA. 
Resistance: 6K, 600K. 

$10.50 post 50c. 

PT34 1000.0PV. 

DC Volts: 10, 50, 250, 500, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 1, 100, 500, mA. 

$5.25 post 50c. 

KEW 33 20K.OPV FULLY 
PROTECTED 

Features Diode Overload Protection 
DC Volts: 10, 50, 250, 50Q, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .5, 10, 250 mA. 
Resistance: 20K, 200K, 2 MEG. 

$16.30 post 50c. 

220KA Miniature Switch Pots, 
Imported 40c each. 

TECH T02 2in GENERAL 
PURPOSE OSCILLOSCOPE 

Specifications: 

Vert. Amp. Sens. lOv P/P/Cm. 
Vert. Amp. Impedance 1MO 


Shunted by 25pf. 

Vert. Amp. Response 1.5hz—lMLz. 
T-Base range 6Hz—75Khz. 

$74.35. 

TECH. TO 3in PORTABLE TV 
OSCILLOSCOPE. 

Specifications: 

Vert. Amp. Sens. lOOmVP-P/CM. 
Vert. Amp. Input Impedance 
2M«—25pf. 

Vert. Amp. Response 1.5Hz— 
1.5MLz. 

Horizontal Amp. Sens 900mV 
P/P/CM. 

Horizontal Amp. Response 1.5Hz— 
800Khz. 

Horizontal Amp. Imp. 2Mft—20pf. 
Input. 

Time Base: 

10—100Hz 100—lKLz. 
lKhz—lOKhz. 10—80Khz. 

50—300Khz. 

Internal IV P—P/CM Calibration 
Voltage. $136.00. 

LEADER LAG 55 AUDIO 
GENERATOR 

Frequency Range: 20Hz—200Khz 
in 4. 10:1 Bands. 

Calibration Accuracy: Within 
± 2 p.c. 

Sine Wave Output: 20—2000,000 
Hz level. 

Constant within 0.5db below 
lOOKhz. 

Square Wave Output: 20Hz—200 
KLz. lOv P—P. 

$113.65. 

PIONEER SA400 STEREO 
AMPLIFIER 

11 Watts RMS Per channel 
30Hz—20KRz + ldb. 
Distortion less than 1 p.c. at full¬ 
rated output. 

Input Sensitivity: Magnetic 2.3mV. 

Ceramic 38mV. 
Tape Head 1.5mV. 
Aux. 150mV. 

Tone Controls: 

14.5db Bass Cut. 

12db Bass Boost. 

9db Treble Boost. 

1 ldb Treble Cut. 

Hum and Noise: Magnetic —60db. 

Tape —56db. 
Aux. —80db. 
Output Impedence 8 or 16 ohms. 
$123.50. 

PALACE SA805 STEREO 
AMPLIFIER 

4 Watts per channel. 

60Hz—15Khz ± ldb. 
Distortion less than 3 p.c. 

Hum and noise —50db below 
rated output. 

Sensitivity: Xtal. 150mV. 

Aux. lOOmV. 

$34.00. 
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and 11970KHz. It has been noted in 
English 1030-1100GMT on the same fre¬ 
quencies. Reports are asked for and veri¬ 
fication has been received from the 
station on the usual Radio Moscow card. 
GREECE: Voice of America relay station 
at Thessaloniki, is back on the air, and is 
best received on 7205KHz, 1345-2345- 
GMT. Reception is best at 1900GMT in 
this transmission. Another channel, 5995- 
KHz, is used 1445-2230GMT and is best 
heard around 2000GMT. 

GREECE: Further details on the re introduc¬ 
tion of the Foreign Service received from 
Athens Radio show that transmissions 
beamed to the Balkans are now on 9605 
and 7295KHz, and used between t420 
and 1510GMT. Programs are made up 
of ten minutes each in Turkish, Serbo- 
Croat. Albanian, Roumanian and Bul- 

S irian. The address is Helenic National 
roadcasting Institute, Athens, Greece. 
ANDORRA: Radio Sud, Andorra, has be¬ 
gun transmissions on short wave, with 
a 25KW transmitter on 6065KHz. The 
station is on the air 0700-1700GMT, in 
chain with the medium wave signal on 
818KHz. Signals on 6065KHz are blocked 
in New Zealand by Radio Sweden on 
the same frequency at 0700GMT. 
BELGIUM: Radio National Beige, in Brus¬ 
sels, is noted on 21510KHz at 1330GMT. 
Reception is good with a news bulletin 
in French at this time. 

AFRICA 

AFAR: Radio Djibouti, in the former 
French Somaliland, uses 1538KHz on BC 
and 4780KHz on SW. Operation daily is 
0300-0445, 0900-1145, 1445-2000 GMT. 
On Monday and Saturday the first two 
transmissions are not broadcast. 

TOGO: Radio Togo, at Lome, verifies re¬ 
ception with a new card, and the schedule 
shown is: weekdays, 0530-0800, 1200- 
1400, 1730-2300GMT; Saturdays, 1200- 
2300GMT; Sundays 0600-2300GMT. All 
programs are on 1394KHz BC with 1KW, 
and 5047KHz with 4KW or 100KW. 
Morning and evening transmissions are 
on 3222KHz with a power of 100KW. 
and the midday service on 7265KHzwith 
4KW or 100KW. News in English is car¬ 
ried at 2100GMT, and is best received 
on 5045KHz. The new card has a map 
of Togo with Lome indicated, and a map 
of the world inserted and bears the 
slogan “Radio Togo.” 

ALGERIA: Radio Algiers now has its 
Frenoh service on 9510KHz at 0630- 
0830GMT, This frequency causes inter¬ 
ference to the BBC London, which uses 
the frequency 0600-0915 for a service to 
Australia. The French program on 11705- 
KHz and 11830KHz is on the air 1200- 
1430GMT, with best reception reported 
on U835KHz. Algiers has also been 
heard at 1700GMT when using 9595KHz, 
according to a listener in Europe. 
MOZAMBIQUE: Regional Service of Radio 
Clube de Mozambique is reported to have 
new transmitters in Nampula, using the 
frequency of 4985KHz, at 1700GMT. 
and announcing in vernaculars. Another 
report says the station operates at 0930- 
GMT, using the test frequency of 7275- 
KHz. Programs at this time are relays 
of the Portuguese service with 7250KHz. 
Nampula has also been noted on 3355, 
3376, 4945, 4955, 7130KHz. The regional 
station at Quelimane is now on 3210, 
4895. 7145KHz, and another regional 
station at Porto Amelia is heard at 1030- 
GMT on 7110KHZ. 

GUINEA: Additional transmitters are now 
on the air. An announcement monitored 
and reported in World Bulletin lists the 
frequencies of Conakry, as 1403, 3385, 
4910, 6155, 7125, 9650 and 11965KHz. 
Reception on 11965KHz has been noted 
0600-0900, and the frequencies in use are 
additional to those reported recently, 
while the schedule also has been extended. 
MOZAMBIQUE: The North Regional sta¬ 
tion at Nampula is testing a new 5KW 
transmitter for the African-language 
transmission. The test transmissions are 
1600-1650, 170Q-1750GMT on 4980KHz 
and 1700-1750, 1800-1850 on 4820KHz. 


Both have different types of African music 
with announcements in Portuguese and 
Macua languages. 

CONGO: Radio Lubumbashi is now on the 
air 0400-2200GMT daily on 596a 7205 
and 9540KHz. Radio Kinshasa now oper¬ 
ates 0400-2300GMT on 7115, 9775 and 
11705KHz, and 0400-10Q0GMT on 4880- 
KHz. Regional station program 1000- 
2100GMT is on 4880KHz. Radio UFAC, 
Radio Leo and Radio College are appar¬ 
ently off the air, reports the World Radio 
Bulletin, as they have not been heard 
for several months. 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, NX All times are 
Greenwich Mean Time, add 8 hours for 
Perth, 10 hours for Sydney and 12 hours 
for Wellington time, AU frequencies In 
kilohertz (KHz), 

iHnniuiitiiiHsiniHiimiiiiiHiiHHiiiimiiMHfiiitiiiiittinsmiiimttiNinttmtttNt 

CENTRAL AFRICAN REPUBLIC: Radio 
Diffusion National Central Africa, Ban¬ 
gui, is scheduled to operate Monday to 
Saturday 0430-0700 and 1630-2230 on 
5035KHz; 1030-1400 on 7220KHz. News 
in French is on the air 0500, 0600, 
1145, 1300, 1830 and 2200GMT. English 
is broadcast at 2000GMT. 

CAMEROONS: Radio Cameroon. Buea, has 
changed frequency, and now uses 3975- 
KHz, from 2000GMT to sign off 2130- 
GMT after a brief news bulletin and 
identification in English, reports Sweden 
Calling DXers. On Saturday the station 
sign-off is later, often to 2200GMT. Radio 
Yaounde, on 4972KHz, is reported to 
have extended its schedule with sign-off a 
late as 2230GMT. This station also closes 
with its announcement in English and 
French when leaving the air. 

MAURITANIA: This station has been 
heard on 4855KHz from 0700GMT, Theo 
Donnelly, Hamilton, N.Z., reports that 
the station is keen on further reception 
reports from Australia and New Zea¬ 
land. Monsieur Andre Marill, of the sta¬ 
tion, would like to receive postage stamps 
from listeners with their reports. 

NIGERIA: Lagos on 4990KHz operates 
with 100KW, 1530-2330GMT; other times 
the power is 20KW. Reception on the 
lower power is best at 06Q0GMT, reports 
Brian Clark, of Wellington. 

ASIA 

LEBANON: Radio Lebanon, Beirut, has a 
service to Africa on 17750KHz at 1830- 
GMT in English, 1900 in Arabic, 2000 
to 2030 in French. Portuguese to South 
America on 17765KHz is at 2300GMT. 
Other transmissions to South America 
are at 2330 in Arabic; 0030 to 0100 in 
Spanish. To North America, the trans¬ 
mission is on 11965KHz from 0130GMT 
in French; 0200 in Arabic; 0230 in Eng¬ 
lish; 0300 in Arabic; 0330 to sign-off 
0400 in Spanish. The Omnidirectional 
Home Service is relayed in Arabic on 
5980KHz, 0430-0730 and 1625-1820; and 
on 9545KHz, 0925-1600GMT, according 
to a schedule in World Publications. 

ADEN: South Arabian Broadcasting Ser¬ 
vice, Aden, is widely reported on 5060- 
KHz. The programs are in Arabic and 
reception is from 1700GMT; sign-off is 
1930GMT. News in Arabic has been 
observed at 1700 and 1900GMT. 

JAPAN: The Far East Network in Tokyo 
has been heard on 6156KHz at fair level 
at 1000GMT. Signals are frequently 
heard earlier than this with news on the 
hour, reports Samson Voron, of Coogee. 
N.S.W. We have also noted the all-night 
transmission at good level on 3905KHz 
at 1700GMT with the usual light music 
program format. 

PHILIPPINES: Far East Broadcasting 
Company continues to provide good re¬ 
ception on 11855KHz from 0900 to 1000- 
GMT, with Hs programs to the South 
Pacific. Manila station DUH 2 on 6170- 
KHz has moved to 6165KHz and is 
heard at 0930GMT with English pro¬ 


grams. News at 1000CMT is well re¬ 
ceived. The station uses 10KW and oper¬ 
ates 2100-1500GMT. It relays DZFM 
which is the key station for the net¬ 
work. DUB4 on 3286KHZ with 5KW also 
relays the program. 

IRAN: Radio Teheran is still reported to be 
making frequency moves. The channel to 
Europe, with French ait 1930 and Eng¬ 
lish at 2000GMT, is now on 11730 and 
15140KHz. The station has also been 
noted in English at 2100-2200GMT on 
11710KHz. 

VIETNAM SOUTH: Radio VTVN, Sai¬ 
gon, has released a new schedule which 
shows the transmissions are 2000 to 1600- 
GMT, on 9620, 6165, 4877KHz, in Viet¬ 
namese. From 2300-0200GMT, 0500-0615, 
1400-1530 on 7245KHz programs are in 
Cantonese and Kuoyu. From 2330-2400, 
1230-1300 English is broadcast; 2400- 
0030 in Thai; 0430-0500 and 1015-1100, 
Cambodian; 1100-1200 in French. All 
these are on 9755KHz. 

CHINA: Radio Peking’s English services 
have been greatly extended and some of 
the present services are as follows: To 
North America, 0000-0100, 0100-0200, 
0200-0300GMT on 17670, 15350, 15060- 
KHz; to North America, West Coast, 
0300-0400. 0400-0500, using 17800, 17700 
15080 and 11820KHz. To Australia and 
New Zealand, 0830-0930, 0930-1030 on 
17830, 15430, 15060, 11720KHz. To 

South-East Asia, 1200-1400 on 15080, 
11670, 11600, 9480, 9380, 9300KHz and 
1400-1600 on 15060, 1167a 7300KHz. The 
service to Europe is 2030-2130 on 9450, 
6940, 6660 and 6550KHZ, 2130-2230 on 
7060. and 6660, 6520KHz. Many out-of- 
band channels are used, which aTe often 
difficult to locate. 

MONGOLIA: Radio Ulan Bator, Mon¬ 
golia, is now heard with its English 
broadcast 2200-2300 on Monday. Tues¬ 
day, Thursday and Friday on 11850 and 
9540KHz. According to the station an¬ 
nouncement, another English broadcast 
is scheduled 1350 to 1450GMT, on Tues¬ 
day, Wednesday, Friday and Saturdays, 
using 9540 and 7340KHz. 

PHILIPPINES: Far East Broadcasting 
Company in Manila now has a service to 
South Vietnam with its gospel programs, 
on 15370 and 17810KHz, from 0300 to 
0530GMT. The program is in English. 

IRAN: Radio Iran, Teheran, has been ob¬ 
served for many years on the off-band 
channel of 3780KHz. The station is heard 
with programs in various languages for 
Europe from 1900 to 1930GMT, and then 
the service continues in Persian. Before 
1930GMT, French is used, says the Aus¬ 
tralian DX Club bulletin. 

THE AMERICAS 

CHILE: Radio Mineria at Santiago is now 
heard on 9753KHz, and b best heard after 
Paris leaves the frequency at 0200GMT. 
The Santiago station b noted to close at 
0330GMT, reports Sweden calling DXers. 
Radio Calana, using 6l00KHz, is being 
received at 0030GMT in North America, 
but b seldom reported in the South Pacific 
area. 

BOLIVIA: Radio Emboras Bolivia, whose 
address is Valesco Galvarro 651, or Cas- 
illa 525, Oruro, verifies with a letter with¬ 
in a month. Broadcasts are 1000-0500- 
GMT on 4760KHz. Latest reports give 
the frequency as 4755KHz in an apparent 
move to escape interference from YVPP 
Radio Frontera, San Antonia, Venezuela. 
Radio La Cruz, in La Paz, is using 
4985KHz. This station signs on at 1100- 
GMT, with theme music and full identi¬ 
fication in Spanbh, and then short news 
items, followed by a religious program. 
Thb Gospel station has the full slogan 
“Radio La Cruz del Sur.” 

UNITED STATES: Last month Radio New 
York World Wide, Station WNYW, open¬ 
ed with three 100KW and two 50KW 
transmitters. The program DXing World 
Wide, over WNYW, the speoiai program 
for short wave listeners, b now on the 
air on Saturday at 1735GMT on 15440, 
(Continued on Page 168) 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3, 16mfd 
300V.W., 2-32 mfd. 300V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


HEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil, $2.50. 
Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
$ motor and full instructions, 

$2.50 post 25c 



Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 


NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 
Extends to 36in f each section 
can be used singly for car or 
portable .. $1.50. Post 20c. 

SINGLE TELESCOPIC 
Aerial 12in extends to 33in. 
60 cents. Post 10 cents. 


NEW 4-SPEED STEREO 

PLAYER F.O.R.$17.50 

NEW STEREO CHANGER. 

4-SPEED F.O.R.$21.50 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 31c 

POWER TRANSFORMER 

Prim. 240V Stc. 330 volt* a rid*. 60 M.A. On* 4.3V. om 3V Fll. 
$2.75 Pori N.S.W. 60c. Interstate 00c. 

72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 

BATTERY CHARGER RECTIFIERS 

Ntw Selenium Rectifier*, 6 or 12 volt at 4 amp., $3.73. Pori, NS.W., 20ct 

Interatal*. 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
circuit foe charier, $4.73. Pori, N.S.W., 7Sci Interstate $1.00. 

Ae above. 0 or 12 volt, at 2 amp., $2.75. Pori. N.S.W., 35ct Interstate, 45c. 
Transformer for ubovo, $3.75. Post, N.S.W., 35ci Interstate, 45c. 

NEW 240V. A.C. MOTORS 

These email motors, slza 5ln x Sin x 3V*in. are 1-12 h.p., 
but ara only suitable for intermittent use. $2.95. Post 
N.S.W. 55c; Interstate 50c. 


POCKET COMPASSES 
for Hikers, Scouts, etc. 
35c 


NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE UMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$5.00 

Post and packing 75c. 


THE NEW COLLARO 3-SPEED 4 TRACK 

i A A i tape-decks 

w 1 $48.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
t be mounted on deck. 

• 3-*eed m, 314, 7V4. • Pause control. • Tokos 7ln. spools. 
• Simplified controls. 4 Tracks. $4fij OSC Colls. $1.50. 



NEW 4" 

EXTENSION SPEAKERS 


4” speakers are mounted In 
polished cabinets suitable for use as 
Intercom, units or extension speakers. 

LIST PRICE.$11 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT $4. 
Post and packing, N.S.W„ 4Sc. 
Interstate, 9Sc. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLt fOK USI WITH THI COLLARO OR BS.R. TAR f DICKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape heads. 




( 


25 WATT.$53.73 

17 WATT.$43.73 

Post Extra on 15 Watt. 
N.S.W., 10/; Interstate, 15/. 
25 Watt by Rail or Air. 

Too Heavy for Post. 


NEH17 & 25 WATT PJt. AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

121n speaker for above (10 watt). $6.75 

Crystal Microphones for amplifier.. $4.75 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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$23.75 (cii/17/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $6.00) 

Excellent fidelity obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
$5.00 EXTRA. Post and packing N.S.W., $1.25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock ot manufacturers Incltnling S.T.C. and Stromberg'Carlson who have ceased the manu¬ 
facture of television and radio receivers and can offer the same at less than 25 per cent of list price. 

The resistors are mainly I.R.C. and Mo'ganite in values from 200 ohm. to 5 meg. in Vi, 1 and 2 watt ratings and include some wire 

wound resistors. 

List price, S9.0H per 100. Our price. $2.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $11 per 100. Our price. $2.00 per 100. Post and packing. 35c extra. 

The potentiometers arc all current, types and include switch pots, dual concentric and T.A.D. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

For u limited period with each lot of resistors, condenser! or potentiometers purchased we will surply free: One New Type 

riCCC valve Type 6U7G. 6X5QT or IT4. 


SPECIAL — OFFER 

Complete KIT hr TRANSISTOR 6 PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessarv parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated, 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



TYPE 

XAiet 

XAies 

XB103 


NEW ENGLISH MAZDA TRANSISTORS 


EQUIVALENT 

OC4I 

OC44 

OC75 


R.F. TramWnr. 35c 

Ote. Translator. 75c on. 

AUDIO geaeml purpose .. .. 75c 


Ducon typo SFT 123 equiv, OC74 . 73c *n. 

Available in matched pair* at.$1.50 pair 

AUDIO OUTPUT 

Post and packing on translators 15c any quantity. 


A.W.A. 23" E.H.T. transformers end 23" 110 deg. deflection yokes. Now manufacturer's stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


S07 $1.75 

1A7GT . 9St 

1C7G . 30c 

ID8GT . 95c 

IKJG . 40c 

1K7G . 49c 

1M5G . 40c 

1P5G . 25c 

105G . 25c 

1T4 . 43« 


3Q4 . 75c 

3S4 . $1.00 

3V4G . $1.00 

60S .$1.00 

6CSO .. S0« 

VR99A equiv. 6J8G $1.50 


6H6G . 33c 

6K7G . 4Se 

6K8G . 6Sc 

9Q7G aqulv, 6D6G $1.00 

69A7GT ........ 93« 

6SH7 . 55c 


6SJ7 . 

6SN7GT . 

6SS7 equiv. 6SK7 

«U7G . 

6XSGT ......... 

7C7 . 


95s 

93c 

85c 

45c 

75c 

35c 


Please add postage on all valves. 


12AT7 . $1.00 

1L5G .... 95c 

12A6 50c 

12SK7 50c 

12SKS . 50c 

12SH7 . 50c 

866 . 1.50 

934 25c 

955 . 25c 

EK32 . 68c 


NEW 4-SPEED STEREO S. MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
6V BATTERY PLAYER 
MONO $9.75 
STEREO $11.75 



a NEW 240V. ELECTRIC 

3300 R.P.M. can be *up- 
flSnl . plied with or without 

I * *JpC 4-speed reduction meet* 

tuilsm. Size 3V4” x IVa 
3V6, including spindle. 


Post and Packing, 
Prut nnd Packing, In 


N.S.W., 75e. 
inter., $1.25 Extra. 



$2.75 




NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

^ m Attractive two-tone cabinet with plastic trim. 

* Supplied with 51n x 71n speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 


Post 


Dimensions: 15in x 
and Packing: N.S.W. 


131n x 71n. 
90c: Interstate. 


$ 1 . 20 . 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


EXTENSION SPEAKERS 

tfi CA New 9x6 speakers In case. 
^O.^U Poit , interstate, 55ci N.S.W. 49c. 

T.M.K. MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia. 

HEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3» filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes. 75c. Post.: 20c. 

TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 

Inters :afe. 45c. 


NEW MIDGET POWER TRANS, 

40mA prim., 240v. Sec 225 x 225 with 6.3v. 
PH, Winding, 

$3 25 Postage: N.S.W2Sci 

* Interstate 45c. 

30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Pll. Winding. 


$3.25 


Postage, N.S.W., 15*. 
Interstate 35c. 


NEW 8.S.R. TAPE DECKS 

These new 3-speed B.S.R, Decks are fitted 
with a digital counter and will take 7in spools, 
spools. 

2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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NKK switches 


The best the World can offer 

A selected few from the large range available 


TYPE 

MODEL 

CIRCUIT 

CAPACITY 

CIRCUIT ARRANGEMENT 


S-211 

SP. ST 

1.5A 250V. A.C. 

ON-OFF 


S-114 

DP. ST 

2A 250V. A.C. 

ON-OFF 


S-116 

DP. DT 

2A 250V. A.C. 

ON-ON 

Toggle 

Switch 

S-2B 

SP. DT 

5A 250V. A.C. 

ON-ON 

S-6A 

DP. DT 

10A 250V. A.C. 

ON-ON 


S-7A 

DP. DT 

10A 250V. A.C. 

ON-OFF-ON 


S-533 

DP. DT 

15A 250V. A.C. 

ON-OFF-ON 

Push 

SB265 

SP. ST 

3A 250V. A.C. 

ON-OFF 

Button 

Switch 

SB61A 

DP. DT 

5A 250V. A.C. 

ON-Mom. ON 

See-Saw 

SW-3511 

SP. ST 

1.5A250V. A.C. 

ON-OFF 

Switch 

SW-3006 

DP. DT 

10A 250V. A.C. 

ON-ON 

Lamp 

Lighted 

NB-SL 

SP. DT 

15A 250V. A.C. 

ON-Mom. ON 

Switch 

SLB-D-25 

DP. DT 

9A 250V. A.C. 

ON-ON 

Micro 

NZ-2R 

SP. DT 

15A 250V. A.C. 

Full range of 

Switch 

ND-2R 

DP. DT 

10A 250V. A.C. 

activators available 

Rotary 

Switch 

HS-5 

SP 

2A 250V. A.C. 

3 position-OFF 


INTERNATIONAL RESISTANCE CO. (A'SIA) PTY. LTD. 

(A subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 2208 Phone50-0111 

Please supply NKK 

Sub-Miniature and Standard switch catalogue ] 
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POST TODAY 


ADDRESS 


17845 and 21530KHz. This program is 
also carried at 1945GMT on 15440, 
17845 and 21530KHz. 

WINDWARD ISLAND: Radio WIBS, St. 
George, Grenada, has been heard on 
21690KHz at 2015 to 2130GMT, directed 
to the British Isles; also on 17835KHz, 
2015-2030, beamed to Jamaica. Reports 
from the United States also list the old 
15105KHz channel as being heard at the 
same time. 

GUATEMALA: TGNA in Guatemala City, 
Radio Cultura, will resume its short wave 
services shortly, using 9670KHz, as soon 
as construction work on a new 10KW 
transmitter has been completed. The sta¬ 
tion has been noted on 5955KHz at 
1100GMT with Gospel programs over the 
past few months, but on an irregular basis. 

BROADCAST BAND NEWS 

PHILIPPINES: Philippines Broadcasting 
System station DZRP has been received 
on the new frequency of 920KHz. It is 
presumed that the transmitter used is that 
which was formerly used on the same 
frequency by the Voice of America at 
Manila with 50KW. DZRP was formerly 
assigned 1500KHz with 1000W. Signals 
are mixed with the all-night transmission 
of 2XL, Cooma, N.S.W. At 1400GMT a 
ten minute program of Asian news, in 
English, recorded from Radio Japan, is 
presented. Then follows five minutes of 
world news and at 1415GMT a musical 
program. The station announces as “This 
is the P.B.S. Station DZRP 920KHz and 
DZFM 710KHz.” 

DYLA in Cebu City, Philippines is a new 
station which was first heard testing in 
August on 1550KHz and is now in regu¬ 
lar operation. The station uses 1550KHz 
with 10KW. According to the sign-off 
announcement, the schedule is 2100-1600- 
GMT. The station is operated by the 
Labour Union in Cebu City. Programs 
can be heard from 1400GMT to sign-off 
Light music is featured, and the station 
'when closing plays its theme, set to the 
“Battle Hymn of the Republic,” and then 
the National anthem. 

INTERNATIONAL WATERS: The off; 
shore radio stations off the coast of Bri¬ 
tain closed on August 15, with the passing 
of the Marine Broadcasting Offences Act, 
with the exception of Radio Caroline 
North, off the Isle of Man. Radio Caro¬ 
line South has transferred its headquarters 
to Amsterdam, Holland and is now in 
Dutch and English. The Isle of Man 
Government has defied the British ban 
and plans to operate a 150KW land-based 
station to replace Radio Caroline. 

GERMANY WEST: A new high-powered 
300KW station is Deutschlandfunk, loca¬ 
ted at Neumunster, between Kiel and 
Hamburg. The station is operating on 
1268KHz, with programs directed to Nor¬ 
thern Europe and Scandinavia. English is 
at 1615GMT, and again 1800-1830GMT. 

GREAT BRITAIN: The BBC has revised 
its program format, and now has ia new 
“pop” service on 1214KHz as Radio 1. 
The Light Program is Radio 2. The Third 
Network on 647 and 1546KHz is Radio 
3. The Home Service is now Radio 4. 

SOUTH VIETNAM: The Armed Forces 
Radio Service, South Vietnam, on 540- 
KHz with 1000 watts, has been heard at 
1600GMT with a five minute news bulle¬ 
tin. At 1605GMT the station reopens its 
24-hour-a-day service, as local time is 
12.05 a.m. with a devotional service. Pro¬ 
gram is mainly of light music, with news 
on the hour every hour. Samson Voron, 
of Coogee, N.S.W. reports the signal af 
1800GMT. Signals at his location suffer 
some interference on Sunday morning, 
18Q0GMT Saturday, when 3UL is opera¬ 
ting on 530KHz with its Saturday all- 
night service. 

Another Vietnam station, in Saigon, Radio 
VTVN, has confirmed the reception of 
our report of signals on 610KHz. This 
station closed at 1600GMT with a period 
of English before sign off. Q 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 

• Please give your name and full postal address, including 
the State. 

• Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for . 


SERVICEMAN: Please find enclosed a copy 
of a report which I felt was a 
classic example of the non-technical trying 
to explain in his own way his version of a 
fault. My mate and I had a good laugh 
at it and feel it should be forwarded to you 
for possible inclusion in your columns. 
(G.M.M.R., Kingston, A.C.T.) 

We passed your letter over to the Service¬ 
man, and he may use it when opportunity 
permits. However, his reaction was that, 
while quaint, it is by no means as funny 
as some that he has seen. On the other hand, 
we imagine his sense of humour may have 
been dulled by some of the things he has 
been writing about in recent issues. 

AMPLIFIER POWER OUTPUT; A par¬ 
ticular amplifier is advertised as having a 
power output of 7 watts per channel yet it 
only seems to use two 6BQ5 output valves. 
Would this be an RMS rating or some 
other gimmick such as IHFM? (A.A. West 
Eoetscray, Vic.) 

It would appear that each channel ends 
with a single 6BQ5 output valve and these 
could simply not be expected to deliver 7 
watts RMS each. We would say that the 
rating is peak power and equivalent to 
something like 3.5 watts RMS. This would 
be about what we would expect, having in 
mind the normal losses in a small single- 
ended output transformer. 

SIMPLEST RECEIVER: I have built up 
what I consider to be the ultimate in simple 
transistor receivers. Basic requirements are 
a good aerial and earth and the good for¬ 
tune to live within a few miles of a local 
transmitting station. The current consump¬ 
tion is 30mA. (R.J., Woomera, S.A.) 

With no resonant circuits, the real require¬ 
ment is that the constructor live near one 
local station only. With two or more local 
stations, he would have no option but to 
isten to two or more programs simul- 
aneously — something that can become 
at her wearisome. In special cases, like yours, 
he idea would have its attractions. Before 
»oirng into print with the circuit, how¬ 
ever, it would be wise to look at the operat- 
ng conditions and some of the options 
'ou have suggested. We imagine, 
or example, that an OC70 working at 
L5V and 30mA must be a trifle red in the 
ace. 

tOBOT CAMERA CONTROL: Would you 
ike to give some thought to the design of 
i motor drive for 35mm cameras? These 
hings are available for Nikon cameras but 
ire priced at about 250 dollars. I hope 
ou can give it some thought and there 
mu Id be a few who would build it. Me 
or sure! Would you like to say why you 
esigned the power supply for electronic 
lash around a battery of five cells instead 
f running it from one 1.2 volt cell. This 
/ould have cut the battery cost in half for 
he same number of ampere hours. (J. G. 
ilenroy, Vic.) 

Ve agree that there may be a few enthus- 
tsts who would need, and be prepared to 
uild. such a device but how many of these 
^w would have the same type of camera, 
"o describe a camera control which 
/ould accommodate all the many and 
aried types of cameras would be a mam- 
10 th task. While a 1.2 V cell might 


seem more economical, it just does not 
work that way. In a power convertor of this 
type, the transistor is used to switch the 
DC supply across the transformer. But, the 
transistor not being a perfect device has a 
voltage drop across it, even when switched 
hard on or saturated. The saturation volt¬ 
age can be to the order of IV which leaves 
only 0.2V across the transformer, repre¬ 
senting a practical efficiency of a little 
more than sixteen per cent. There is also 
the question of the current rating of the 
transistor, which would demand a more 
expensive type if a lower voltage battery 
Was used. 

OLD TV SET: I have been given an 
old TV set from [Which several components 
have been removed. I would like to obtain 
a circuit diagram or information as to 
where I might obtain one. I do not know 
the brand but it is an AC/DC job, series 
heater, probably made in Australia since 
most other components are Australian. The 
set is branded with the number TX228V 
and ail IF transformers have the prefix 
DX. (J.N.P., Concord, N.S.W.) 

This is strictly out of our line, J.N.P., 
since we carry no files of commercial cir¬ 
cuits. However, the chances are that the set 
is an EKCO-type, the manufacturers of 
which are now out of business. If you can 
positively identify it from this and you still 
require a circuit, we suggest you contact 
Westley Contractors Ply. Ltd., Box 107 
Riverwood, N.S.W. We understand they can 
supply circuits and other service data sheets 
for 20c per sheet. If the set cannot be posi¬ 
tively identified this firm may still be able 
to help if you can supply the valve line-up, 
and a rough outline of the chassis layout. 


MATHS ARTICLES. Was the series of 
articles “Work Out Your Own Maths Prob¬ 
lems” by C. E. Birchmeier, which appeared 
in “Radio and Hobbies” in 1942-43, ever 
produced in a bound volume? If so, is a 
copy available and at what cost? (F. W. M. 
Hermit Park, Q.) 

These articles are definitely out of print 
and we cannot supply copies. However, we 
will consider the possibility of reprinting 
these articles if there is sufficient demand 
from our readers. 

HOME-MADE TRANSMITTER. I am 16 

years old and a regular reader. I thought 
you might be interested in a simple trans¬ 
mitter which 1 made myself. It has been 
operating for some time with 3Oft of wire 
strung around my room. Best results are 
obtained by settinlg the transmitter to a 
frequency on the broadcast band which is 
not occupied by a strong broadcast station. 
I simply plug the unit into my tape 
recorder. (G. B., Edwardstown, S.A.) 

Apparently you don’t realise it, but the 
device you have made up is illegal and could 
get you into real trouble. Your observation 
that it does not worry your neighbours is 
no let-out. It could worry them a great deal 
if one of them happened to want to hear 
one of the more distant stations. Further¬ 
more, you have no guarantee that the unit 
is not radiating in some spurious fashion, 
with a potential hazard to essential services 
such as aircraft flying overhead. Our advice 
is to pull it to pieces before it gets you into 
trouble. 

ATTACK AND SUSTAIN: While your 
Fuzzbox is a worthwhile extra for the 
guitarist it is limited in its musical appeal. 
What about a device which will give an 
effect called “attack” when the strings are 
struck and then sustain notes for a length 
of time afterwards? (G.S., Cooparoo, Qld.) 

All in good time, G.S. The suggestion has 
already been put to us that we consider 
something along these lines but we have not 
as yet considered the problems involved. 
If it’s practical, we’ll describe such a unit 
at the first opportunity. 


"ELECTRONICS Australia" Information Service . 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited, degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below. 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8 c postage for a 6 in x 8 in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/57 
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RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000.PHONE: 67-4286 
5A MELVILLE ST., HAWTHORN, VIC., 3122. PHONE: 86-6465 

ESTABLISHED 1947 


CITIZENS BAND CRYSTALS 

To suit Japanese Waikie-Talioes and Trans¬ 
ceivers, P.M.G. Approved Freq. 27.240 Me. 
(Transmitter). 26.785 Me. (Receiver). 

HC6/U Subminiature Yx" pin spacing 27.240 
or 26.785. $3.50 each, or $6.50 a Pair. 
HC18/U Miniature V6” pin spacing, 27.240 or 
26.785, $3.50 each or $6.50 a Pa.r. (Hcl8/U 
also available with flying leads.) 



20,000 ohms per v 


MULTIMETER Model 200H 

ohms per v. a.c. 
Specifications: 

DC volts: 0-5, 
25, 50, 250, 
500, 2,500. 
AC volts: 0-10, 
50, 100, 500, 
1 , 000 . 

DC current: 
0-50 uA; 25, 
250mA. 

Resistance: 0-60 
K ohms: 0-6 
meg. 

Capacity: 0.01- 
0.3 uF; (at 
AC 5v); 
0.0001 - 0.01 
uF. (at AC 
250v). 

Decibel: Minus 
20 db plus 
22 db. 

range: 0-10, 50 100, 500, 1,000. 
used: UM3 1.5s, 1-piece. Dimensions: 
x 4tt x 1 ‘Ain. 

Price $11.00, inc. tax. Post free. 
Complete with internal battery, testing leads 
and prods. 


TURNTABLE BASES 

Unpolished, to suit GARRARD, 
PRINCESS, DUAL 1010, 

$7.00 each. 

All Channel Transistorised TV 
Boosters. 


BALFOUR, 

Antenna 


$10 each. Post 50c. 

PK 633 BROADCAST TUNER 



550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, J.F.’s, detector, 
and associated components. 

Power: 9 Volt D.C. 

Dimensions: 4Viin x 2V$in x 2 , /iin. 

SPECIAL PRICE $11.75 


STEREOGRAM AND TUNER CHASSIS 

Medium Fidelity, 4 Valve (2 6BM38, 1 x 
6 N8, 6N7), Aust. made. Straight line dial, 
mono tuner, 15 ohm, approx. 3 watts per chan¬ 
nel output, as new. Fully tested, ideal for use 
as Tuner or Built-in Unit, etc. PRICE: $30 
inc. NEW valves or $25 less valves. 6” 
speakers to suit, $4.50 ea. 


STEREO RECORD CHANGER 

Balfour “Princess” STEREO, 4-speed, Auto- 
matic 10 record changer. Made in England. 
Complete with Ronette Ceramic Cartridge. 
Brand new in carton. 

PRICE: $25, inc. post. 


SWR METERS Model KSW-10 



SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3% scale length. 


Impedance: 52 ohms and 75 ohms. 
Meter: 0-100 DC microamperes. 

PRICE: $19, inc. Tax. 


TRIO COMMUNICATION RECEIVERS 

TRIO Model 9R59DE, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSB 
Reception, Large Tuning and Bandspread Dials 
for Accurate Tuning. Automatic Noise Limiter, 
Calibrated Electrical Bandspread. “S” Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/N Ratio. 

PRICE: $160.88, inc. packing. 

OTHER RECEIVERS AVAILABLE 

TRIO JR-200 550Kc.-31 Me. 7 Tubes, Band- 
spread Tuning, 4 Band $124.67. 

TRIO JR-60 540KC.-30 Me. and 142 Me.-148 
Me. in 5 Bands, 14 Tubes, Calibrated Elect. 
Bandspread, SSB/AM/FM. 

PRICE: $253.55 

TRIO JR500SE Amateur Band Receiver, 7 
Bands covering 3.5 Me. to 29.8 Me., Crystal 
locked Front End, Transistor V.F.O. with ex¬ 
ternal output. Crystal locked B.F.O., Mech¬ 
anical IF Filters, WWV Section for Calibration 
Check, “S” Meter and A.N.L., Product Detec¬ 
tor for High Quality SSB Reception. 

PRICE: $268.08 


TRADE-IN ACCEPTED. 


TRANSISTOR INTERCOM UNITS 

4 Station; 1 master 3 sub-stations 3 Transistor, 
250mW, Amplifier, Battery operated (Eveready 
216), complete with Battery, Wire, Staples and 
fi’ting instructions, $19.75, 

Also 2 Station Model .. ..$10.50 



THREE STATION INTERCOMS as per above 
photo—one master station and two sub-stations. 


FERROCART POCKET MULTIMETER 
Model PT34 

300 uA movement. 
AC and DC voltages: 
0-10, 0-50. 0-250, 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
x Wa inches. 

PRICE: $5.75 
Complete with leads. 
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Size 346 x 2Vi 


WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 
COMMUNICATOR” Model WT 400. 4 

Transistor, 27.240 Me. Crystal Locked Trans¬ 
mitter, 50 mW. Output. Range approx. 2 
miles open country. 

PRICE: $35.00 A PAIR. 


“LAMIE” Model FRT 907, 9 Transistor, Super- 
hetrodyne. Crystal Locked Receiver and Trans¬ 
mitter, 100 mW. Output, 27.240 Me., PMG 
approved. Range approx. 5 miles in open 
country. 

PRICE: $59.50 A PAIR. 


“TOKAI” Model TC-911, 9 Transistor, Super- 
hetrodyne, Crystal Locked, individual speaker 
and Microphone, PMG approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 miles in open 
country. 

PRICE: $80.00 A PAIR. 

SPARE Aerials for above sets $3.80 each. 

Other spares available. 

2 Watt and 5 Watt Transceivers are available 
also. Price on application. 


LOUDSKEAKERS HI-FI 

Type Size Frequency Maximum Price 

CVS Input 


Twin Cone Types 

6A7 6in 60-16,000 5 Watts $5.50 

8A7 8in 50-16,000 8 Watts $7.50 

I2A9 12in 30-13,000 20 Watts $18.75 

COAXIAL Type with “Free Edge*’ bass cone 
and horn tweeter 

8CX50 8in 30-22,000 15 Watts $23.75 

10CX50 lOin 25-22 000 20 Watts $36.00 

12TX50 12in 18-22,000 25 Watts $o2.50 


Single Cone “Free Edge” type 
5A50 5in 50-15,000 8 Watts $15.00 

Professional Series 

H-50 Horn Tweet. 2,000-20,000 15 Watts $11.10 
6M-50 6Vi” S’ker 200- 6,000 25 Watts $21.00 

81.50 8in Woofer 37- 4,000 15 Watts $28.25 

10L50 lOin W’fer 25- 3,000 20 Watts $41.00 

12L50 12in W’fer 17- 2,500 30 Watts $64.00 


PLEASE NOTE: A7 and A9 types are avail¬ 
able in either 8 or 16 ohm Voice Coil. A50, 
CX50, TX50 and Professional types, 16 ohms 
only. 

WIDE RANGE TWIN CONE 
LOUDSPEAKERS 

5in Tweeter, 4,000-18,000 c/s. 15 Watts 
R.M.S., 15 ohm V.C. $4.30 

Sin Twin Cone, 40-12,000 c/s, 2, 8, 16 ohms, 
V.C. 8 watts R.M.S., 16 Watts Peak Power 
Handling. $7.50 

Tw.n Cone, Elliptical. 85-10,000 c/s, 5 Watts 
R.M.S., 9in x 6in, 7 Watts Peak Power, 3.5 
or 15 ohm voice coil impedance. $6.55 
12 in T.C., 45-10,000 c/s, 8 Watts R.M.S., 10 
Watts Peak, 2, 8 or 15 ohm voice coil 
imp. $9.80 

12in T.C. 30-14,000 c/s (in recommended en¬ 
closure), 8 or 16 ohm V.C., 20 Watts R.M.S.. 
30 Watts Peak Power. $41.80 


BATTERY SAVER or A.C. ADAPTOR AAR 
TYPE PS64 

• Unlimited operation of Battery operated 

Transistor Equipment from 240 Volt AC 
Mains at negligible power cost. 

• Ideal for 6 or 9V Transistor Radios, Tape 
Recorders, Transistorised Small Amplifiers 
and Test Equipment. 

• Approved by Electric Supply Authorities. 

• Maximum Voltage limited to 7.75V or 11V 
at low current to protect transistors and 
capacitors. 

• Filtered to ensure hum-free operation. 

• 6 or 9V (nominal voltage) selected by exter¬ 
nal switch. 

TECHNICAL SPECIFICATIONS 

Input 220/240V 50Hz. 

Output D.C. 7.75/11V over no load to full 
load current range. 

Output D.C. 5.6/7.75V over no load to full 
load current range 

Ripple Voltage 6V Output 1.5 per cent max. 
Ripple Voltage 9V Output 0.5 per cent max. 
Dimension 3'/ains x 2 l /iin« x 2ins. 

PRICE: $10.50. 

ALARM BELLS 

(Parachute type), 6 volt. Suitable for BURGLAR 
ALARMS, etc., complete with Trip rope, etc. 

PRICE: $1.25, post. 50c. 


STEREO AMPLIFIERS 


Model ST-100, valve type, 5 watts per channel, 
Frequency Response 50-15,000 c/s, 4, 8, 16 
ohms output, crystal and ceramic inputs. 

PRICE: $38.00 

Model TRM-10, 5 watts per channel. Solid 
State, 8 ohm, etc., output. Frequency Response: 
40-15,000 c/s plus or minus 3 db. Crystal or 
Ceramic inputs. 

PRICE: $68.75 


Model TRM-20, 10 watts per channel. Solid 
State, 8 ohm load, etc. Freq. Res.: 30-16,000 
c/s, plus or minus 3 db.. Magnetic and Ceramic 
inputs, Filters and Tape Facilities. 

PRICE: $106.25 

Model TRM-40, 22 watts per channel. Solid 
State, 8 ohm load, Freq. Res. 20-20,000 c/s 
plus or minus l db,. Magnetic, Ceramic and 
Tape inputs. Scratch and Rumble Filters, Loud¬ 
ness Control, etc. 

PRICE: $126.00 

Solid State, Stereo Phono-Tape, Pre-Amplifier, 
A.C. operated, Freq. Res, 30-18,000 c/s. Normal 
Input 5 mV., matches most types of Magnetic 
cartridges and Tape Heads, Output Max. 900 
mV. 

PRICE: $19.50. 


F.M„ TAXI RADIOS 

T.C.A. (Philips) Low Band, F.M. Mobile Units, 
12 volt, Xtal locked, 120 Kc. Bandwidth, 
Operating Freq. approx. 80 Me., complete with 
all valves and Vibrator and Microphone. Suit 
Amateur Conversion. GOOD CONDITION. 
OUR PRICE, LESS CRYSTALS, 

$25 Freight and Packing extra. 
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[ANSWERS TO CORRESPONDENTS - Continued 

-VOLT SUPPLY. I have a transformer Discs do vary in quality and, because of 
vith a tapping to give, through a small dust and other problems, most discs will 
date rectifier, 9 volts DC. When I connect produce occasional noise clicks. However, a 
his to my battery-powered tape recorder constant background of noise, sufficient to 
n place of the 9-volt battery, the record ruin reproduction is quite unnatural and cer- 
md play speed is about Hips instead of tainly not in the experience of the average 
-7/8 but the fast forward and rewind hi-fi reader of this journal. Frankly, we 
ire much faster than they should be. How cannot escape the conviction that you are 
s this possible? (D.K., Mooroopna, Vic.) trying to operate the system with the treble 
►mail, elementary supplies like the one you wa ^ . a ^°Y e “Tever in terms of ultimate 
pparently have are characterised by poor sound output and that this is exaggerating, 
oltage regulation—that is. the voltage varies out <> f a » Proportion, what should be a 
[uite a lot with the load current Imposed second-order problem with good discs, well 
>n them. We would guess that, with the looked after. 

_mplifier and capstan motor drawing power,_ _ _ __ 

ric voltage is well under 9, making for UJ§. TELEVISION RECEIVER: Apart 
low running. Presumably the current on from the voltage difference, can you give 
wind’* is lower than for the other functions, me some idea of what modifications would 
llowing the voltage to rise and causing be required to an American manufactured 
te motor to operate at more than the television set, to make it suitabje for recep- 
sual speed. There is not much you can tion in Australia, also some estimate of the 
o about at, short of getting a more com- cost involved? (K.S., Vancouver, Canada.) 
Heated type of supply with better voltage Apart from the voltage difference, which 
^gulatton. you have mentioned, the Australian system 

RANSISTOR SHORT-WAVE SET: Would operates at 625-lines, 50-fields. The line fre- 
ou please consider publishing in the near <) uen . c y ls cl( » e enough as probably not to 
iture a transistorised short-wave receiver I^mre any change to the horizontal system. 
>vering the range 500KHz-30MHz? Jhe frame of field frequency may possibly 
G d jh to®* whv 2099 * he accommodated by simply re-setting the 

^ vertical hold or, at most, by a relatively 
Ithough we have already described two s j m pi e modification to the vertical oscillator. 

"*3?A more difficult matter is the difference in 

ab mtercarrier sound, which centres on 5.5MHz 
rwl! 8 ™ rtnr in Australia, as compared with 4.5MHz in 
'll !SPK^ y n ffiJ?8 i d n c H a *gZ n : t ° n n the U.S.A. and Canada. This may involve 

1 t replacement of the IF transformers and 

moderation wnen we get a chance. _rr:_ 

icidentally you may care to read the fjjj 0 *thl 

tide of June 1960 describing the “AH- f 

r ave Two Transistor Receiver* and those V " F RWC trum fa different and ,l be 

1 August 1961 and April 1965 dealing necessary to send the tuner to a specialist to 
ith the “Three Band Transistor Eight hav f the biscuits modified. A limited number 
eceiver.” Reprints of these articles are ° f American television receivers are brought 
ail able through the Information Service to Australw by travellers and are apparently 
you require them modified, but the economics of so doing are 

doubtful. Television receivers are plentiful 
IIVATE DESIGN. I own a tape recorder, and relatively cheap in Australia and it is 
has no provision for a radio plug to really better to avoid becoming involved in 
pe record direct from the speaker the kind of modifications necessary; added 
rminals. Could you design a simple resist- to this is the matter of spares for subsequent 
ice circuit that I can plug into the mic. service. Since we are not in the television 
cket so I can cut the input sufficiently to repair business, we are not in a position to 
event distortion. I do not want to tap quote likely costs for modification. In any 
y internal circuit. (I. F. # Adamvtown, case, the costs would probably vary widely 
S.W.) with the receiver involved—and the service 

»rry, I.F., but we cannot undertake organisation. 

iearch or design for individual readers. nri)trtir . . ... . 4 

:e Information Service is aimed primarily RECORD REVIEW: I read with interest 

assisting readers in matters relating your review of the recording Famous 
our published projects. Your prob- Opera and Concert Marches in the Variety 
n involves more than just the tape Fare” section of the July issue, as it was 
border, it also assumes that one of the particularly suited to my requirements. After 

idspeaker voice coil lugs is earthed or some fruitless searching in the Melbourne 

n be earthed without complication. shops. I was finally told that the label “Con¬ 

cert Hall M was that of a record club and was 
ORRIED BY “STATIC”: Some time ago only available to members. This set me won- 
►urchased two 3-speaker sets of Australian dering why the h— you review a record 
idspeakers with imported amplifier, turn- which is not generally available. Please set 
>le and magnetic pickup. The set-up me straight. (G.W., East Brighton, Vic.) 
geared to 8»Y e reasonable results. oiub records do pose a problem in this 

i re gard and, like other magazines and news- 
3 Lrv P Hk^ paper “columns,” we have had to make a 

decision. Tf we didn’t review club releases, 
f^jdin^s b^aiwe of noise, we * d have t0 f acc questions from readers 

fr rikk wanting to know “why not?” It really boils 

rfecnit? fh* down t0 whether or not particular clubs 

?. r n ? n il are ab,e t0 °^ er records at a price and under 

McC Arl/ftM treatment. condkions which make memb ership attrac- 

McG., Ameriey, Qld.) tive. The reviews should help readers make 

thout hearing your system it would be up (heir minds about this. And, of course, 
te impossible to give a firm opinion they are of immediate value to those who do 
to whether you have an equipment belong to the particular club, 
blem, whether you are being super- * 

if® 1 ; SIS!? MAGAZINE ADDRESSES: Could you 

iw U iiu pl ease let me know the addresses of the fol- 

vtralian-maae system that you mention to r „ ♦♦ 

smooth but, if anything, marginally «« 

icient in the extreme upper register. By *2®*? ^nd jhli-fi/stereo Review. (R.B., 
itrast, the imported system may tend Mount Isa » Q*®.) 

emphasise the highs. In such circum- The addresses of the periodicals are: The 
ices, it is very easy to assume that the Gramophone Editorial and Subscriptions 
v level of treble is normal but that it is Office, 379 Kenton Road, Kenton, Harrow, 
lg spoiled by excessive surface noises of Middlesex, United Kingdom; Hi-Fi News 
:s or, in the case of tape, by excessive Editorial and Advertising Office, Dingwall 
i. Are you sure that you are not trying Avenue, Croydon CR92TA, United King- 
play your records with the treble too dom; Hi-Fi/Stereo Review Circulation of- 
minent? fice, Boulder, Colorado, U.S.A. 


HI-FI STEREO or 
mono AMPLIFIER 
COMBINED WITH 
TAPE RECORDER 

If you don't give yourself the 
opportunity to hear the CLAS¬ 
SIC MODEL TR9 you will miss 
seeing the best value in Sydney. 

■m *--.- ■■■> > 



Prices 

STEREO. 


$230.00. 


MONO. 2 TRACK..$ 159.00. 
4 TRACK..S169.00. 

Just turn the selector SW. to 
AMPLIFIER position and you 
have a HI-FI AMPLIFIER with 
the following specifications: 

• 7W R.M.S. per channel 

• Less than .25% distortion 

• Freq. response 20-20000 c.p.s. 

• Separate Treble and Bass. 

• All silicon transistors. 

• Output transformerless 
design. 

Switch to TAPE RECORDER 
position and you have an ex¬ 
cellent tape recorder with the 
following specifications: 

• 3 spds. Freq. 35-18000 c.p.s. 

• Meter level indication. 

• Playback through a really 
HI-FI Amplifier. No need to 
connect to an external amplifier 
to get the volume or the quality 

• Input for High impedance 
mic. and ceramic P.U. 

• Superimposing. 

• Pause lever. 

STEREO MODEL TR9 can be 
supplied with 2 bookshelf 
speakers. 

Price: $274.00. 

All sizes of tapes available at 
discount prices. Ask for price 
list. 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 
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SOUND PROJECTORS 

Cinevox Prefect 16ntm in good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

$115.00 

CIRCULAR SLIDE RULlT 

3%in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In- 
Chided. $1.25 each 

Post 14 cents 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens I in Focus, IViin dlam. 
I Lens 1 ll/16in Focus, lViln 
diameter. 

t Air-spaced Lens, 1V4ln diam. 
1 Filter Lens, I Graticule, 
1 lampholder. $1.85 

Post: N.S.W., 30c; Interstate, 40c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

SHIP'S CLOCKS 

(No hell). Smith's 8-day, fully 
Jewelled. Original cost $120. 
Special 7ln brass $25. 10V*ln Seth 
Thomas splash-proofed bakellto 

$30 

Post N.S.W., 70cl Interstate, 95c. 

MINIATURE 
ELECTRIC MOTORS 

m to 3 volts DC, Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each (Post 7c) 
TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or hell wire. 
1,320ft coll of twin (equal V* 
mile). $7.00 per coil. 

Post, N.S.W. 70ct Interstate $1.20. 

AMPLIFIER 

Siihniiniatiirc 4-Translstor, Audio 
Push-Pull. 

$7.00 Post 50c 


AWA OSCILLOSCOPE 

TYPE A5194I 

Calibrated with delay time base. 
5lu, 240 vac., perfect. $195.00 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 18in. Complete with 
iead. $1.25 

Post and packing. $1.00. 


HAND BEARING BOAT 
COMPASS 

With magnifying prism illumin¬ 
ated. Brand new in wooden carry¬ 
ing case. Complete with batteries. 
Ideal for pin-pointing your secret 
fishing spot. $35.00 

Post, N.S.W. 70c; Interstate, 95c. 


HEAD PHONES 

LOW IMPEDANCE $1.75 a pair. 
Low impedance moving coil fi.ted 
with rubber muffler to reduce 
external noise, fitted with press to 
talk, dynamic hand microphone, 
ideal for use with all types of 
transceivers $3.50 pair. Same with 
black felt muffler $4.50 pair. 
Post, N.S.W. 25c, Interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price direct from one of 
Australia's leading Broadcast 
studios. 

Used in good condition. 
3600ft, lOViin spools, $3.50, post 
25c. 

1800ft, 7in spools, $2.75, post 25c. 
900ft, 5in spools, $1.68, post 25c. 
300ft, 3in spools, 65c, Post 13c. 





P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charted, 4in x 31n 
x lin 4 AH. 

$1.00 each 

Post, N.S.W., 25ci Interstate, 35c. 
1.2 volts 15 AH, Sin x 4in x 2in, 
$2.95. 

2.4 volt 10 AH. 6in x 2V*In x 2ln. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 

WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 

6 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post; N.S.W. 50c; Interstate 60c. 



P.M.G. 'TYPE KEY SWITCHES. 
45c each. Post, 15c. 


VALVES 


BRAND NEW 

IN CARTONS. 

Special discount for quantity 


807 

$1.75 

(AGS 

58c 

(SN7GT 

95c 

12AU7 

$1.00 

89 

$1.89 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6116 

5U4G 

45c 

95c 

1H6G 

30c 

77 

$1.00 

832 

$5.00 

VR150-30 

$1.08 

(F13 

(AK5 

75c 

$1.50 

5CPI 

$3195 

(X4 

$1.00 

EF50 

35c 

(F8 

75c 

6U7 

75e 

12SK7 

50c 

VI103 

$1.00 

VR1120 

50c 

VII120 

75c 

VRI18 

75c 

IL4 

$1.00 

VR65 

25c 

5Y3 

$1.50 

VT4C 

75c 

(C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

$1.25 

2x2 

75c 

(AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 

1 1 


45 x 40 coated Lens with tripod, 

$10.95 

30 x 30 Power Coated Lens, 

Brand new. 

$3.75 

60 magnification with a (Omni 
coated objective lens. 

With Tripod. 

$23.00 

As Illustrated. 

Postage, 95ci Interstate $1.20. 



TELESCOPES 

\ 30 x 40 with Tripod 

$7.95 

Post N.S.W. 70c, Interstate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley. $6.50. 

7 x 40 Otway angle telescope, 
$9.85. Freight payable at nearest 
attended railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new V4w„ lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 3% including 100, 360, 
560. 750, 15K, 22K, 27K. 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 40c each, 5# assorted 
different values for only 

$3.75 

Post 15 cents 

Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $3(. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 

522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 

KLYSTRON MIXER/ DUPLEX 
units, 9375 megs, complete with 
crystals, $13 each. 

Post. N.S.W., 45c; Interstate, 50c. 

FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.in. Ideal for rambler, etc. 

$20.00 

Post N.S.W., 70c; Interstate, 95c. 

SWITCH BOARD FRAMES 

Steel cx-P.M.G. Height 45in x 
27in x 34in will make ideal test 
bench. $10. 

Freight payable at nearest attended 
railway station. 

WHIP AERIALS 

9ft in seven sections. 

$3.75 

Post; N.S.W. 75c; Interstate 30c. 


C.M.A. CABLE 

240 volt 3/.036 black, new nnd 
perfect. 100 yds. rolls, $3.00. ( or 
more. 

$2.50 

30c cartage to rail. Freight pnyable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Goodell-Pratt. 0 to lln, 
$7.50t Slocombe, lln-2!n, $7.85) 
Starrett lln-ltn, $9.85. 

Post, 32c. 

CHOKES, 7.5H, (0mA .. 93c 

VIBRATORS. ( volts. 7-piii, 75c 
each. 

UNISELECTORS. 4 BANK. $4.00 
INVERTERS, 2(v-115v 2Kw 400 

cyCla.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25ci Interstate. 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 6!n.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II. .. $5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volte. _ 

“BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50. .. $23.95 

20 x 50 .$24.75 

Post, N.S.W. 70c; Interstate, $1,20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in¬ 
cluded. $19.95 

Post N.S.W. 45c, interstate 60c. 

MI NED ETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete In 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station. $39.00 

4 DIGIT RELAY COUNTERS 

50-voit D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c ._ 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, lop grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording etc.. 
Fraction of original cost. 

. Price on Application. 

SCOOP PURCHASE 

Gramo. Motors. New. Made In 
U.S.A. 4-speed. 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W. , 30ci Interstate. 40c. 

~~ 240-110 VOLT 6KVA 

TRANSFORMERS 

Encased, Including switches, as 
new. $50. _ 

SPECIAL lucky dip valve offer. 
15 new valves In carton* for 
only $2.00. We haven't got time 
to sort them, so you reap the 
benefit. Post, 30c._ 

SOLENOIDS 

Plnnger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, l/8!n 
push movement. 

_$1.25. Post. 10c._ 

TELEPHONES 

Sound Powered. Can be used as 
Microphone nnd Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 15c; Interstate, 40c. 

MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 

Two-way Tadio. 75-80 M/cs. 
12-volt operated. $45 each. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1.500 Ohm 
Coils, $1.25 each. 

^MINIATURE CRYSTAL 

EARPHONE 

With Cord and Plug. 

75c. 

Pos t. 4c. __ 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and outout. Ideal for outside 
broadcasting, etc. 

_ $75.00 _ 

BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadca.st 
type G56830. 3 Channel. 

$175.00 

MONITOR SPEAKER 
UNIT 

Ex«A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 

Labyrinth Baffle Box, complete 
with 10-watt amplifier. 600 ohms 
plus 8dbm input. 240 volt AC 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS TO CORRESPONDENTS — Continued 


CAMP TECHNOLOGY. I wish to in¬ 
quire about an article which appeared in 
“Electronics Australia,” March, 1967, con¬ 
cerning “Camp Technology.” Would you 
please let me have more information on 
this? (R.I., Dundas Valley, N.S.W.) 

In response to many requests similar to 
this one, we published the required infor¬ 
mation in the September issue of “Elec¬ 
tronics Australia.” We will repeat it here 
for the benefit of those readers who missed 
it. Organised by the Inter School Christian 
Fellowship, Camp Technology will again 
be held at “The Grange,” Mount Victoria, 
N.S.W. (in the Blue Mountains) during late 
December. For full details of this Highly 
successful project contact either: J. Clark, 
20 Darling St., Chatswood, 2067, N.S.W. or 
R. E. Hockley, 18 Surrey Street, Epping, 
2121, N.S.W. 

READER CONTRIBUTIONS: 1 would 
like to see more simple electronic pro¬ 
jects in “Electronics Australia.” Perhaps 
many younger readers would assist by 
sendnig in circuits of general interest. 
(A.L., Inverell, N.S.W.) 

Our “Reader Built It” page exists for the 
very purpose of propagating circuits and 
suggestions from readers which seem in¬ 
teresting, but which we have not had 
opportunity to check in detail. In fact, the 
number of worthwhile items submitted for 
publication is not all that great. We get 
any number of transistor multivibrators and 
one-transistor receivers but there is no 
point in endlessly repeating circuits of this 
nature. Another point is that some arrange¬ 
ments submitted have obviously worked 
more by good luck than good management 
and we have more than a suspicion that 
readers trying to duplicate them would either 
not be able to make them work, or would 
wreck transistors, in particular, through im¬ 
plied disregard of published ratings. In 
short, “Reader Built It” already provides 
a facility; it is up to readers to make use 
of it. Incidentally, all items used earn a 
publication fee. 

VALVE DATA: Could you possibly sup¬ 
ply me with information on valve types 
803 and 815? I would also like to know 
what they are used for. (P.E., Brisbane, 
Qld.) 

These are both transmitting type valves 
requiring anode voltages of the order of 
1000 and with power outputs of about 50W. 
Full information on these valves and simi¬ 
lar types can be obtained from transmitting 
valve data books published by valve manu¬ 
facturers or from leaflets which they may 
have in their files. “Electronics Australia*’ 
ioes not have data of this nature available 
in a form for distribution. 

TAPE RECORDERS: Although this may 
sound like a political issue, 1 refer to the 
latest Budget and the increase of sales-tax 
i>n tape recorders from 12i to 25 per cent, 
iuch an increase can’t fail to harm every 
ispect of tape recorder activity—production, 
elling and usage, whether for business, 
tudent training or entertainment. This will 
lot be any ihardship to the higher salary 
;roup; the people who will be penalised 
vill be those on fixed salaries and wages. 
Vhy should these people be singled out? 
R.A., Elizabeth Vale, S.A.) 

The fact that an issue may have political 
vertones is no source of embarrassment. 
Vhile the level of sales-tax on electronic 
rticles generally is sufficient to act as a 
ales deterrent, we doubt that a special 
ase can be built for tape recorders on 
he kind of general statement made in your 
;tter. The argument about well-to-do people 
eing less distressed by sales-tax than those 
n lesser incomes applies to many things 
ther than tape recorders, which might be 
lassified as luxury or non-essential items, 
f you have a basic quarrel along these 
nes it would be with a whole system of 
lx collection. As far as tape recorders are 
bncerned, the currently increasing use of 
uch units for entertainment is probably 
lewed as a reason why they should be 


considered, as a class, less of an educat¬ 
ional/commercial facility and more of an 
entertainment medium, comparable with re¬ 
cord players, radio and television receivers. 
Please don’t misjudge us: We’re not coming 
down on the side of high taxes. We’re just 
pointing out that the change has probably 
been based on documented trends and stat¬ 
istics and this is the only basis on which it 
could be combatted. 

T.R.F. TUNERS: Would you describe a 
three stage tuned radio frequency tuner for 
use with an amplifier, and a “vario-coupler” 
coil system for crystal sets? Also, the circula¬ 
tion of Electronics Australia in New Zealand 
is very slow, shake it up! (R. D., Puke Kohl, 
N.Z.) 

We have described, on several occasions 
in the past, T.R.F. radio tuners for use with 
hi-fi amplifiers. In practice, their advantages 
over a simple superhet are debateable and, in 
recent years, we have preferred the simple 
superhet arrangement. As for the vario- 
coupler, we have never described such a de¬ 
vice and can see no advantage for it. 
Mechanically and electrically, it is much 
easier to use a variable capacitor, even if a 
second-hand unit. Transport to New Zealand 
is the real cause of the circulation delay, this 
being beyond the control of our New 
Zealand distributors. The problem has been 
looked at from all angles without much hope 
of solution. Largely, the problem is due to 
the irregularity of New Zealand shipping. 
Some New Zealand readers indicate that 
they get better service, in general, by sub¬ 
scribing directly, and you may care to 
consider this. 

DEMAGNETIZERS, VALVES, AMPLI¬ 
FIERS: Could you give me details for a 
demagnetizer for tools which operates from 
the 240V AC mains? Also, what is the 
material on the inside of the glass bulb of 
valves and what does it do? Some amplifiers 
are rated at as much as 100 watts; what 
sort of speaker system would they operate 
into? (M. S., Elwood, Vic.) 

We have not described the construction of 
a demagnetizer as a project in the magazine 
but it was discussed by the “Serviceman” 
in the June 1964 issue. Some copies of this 
issue are still available. Most radio valves 
are highly evacuated during manufacture. 
This is done firstly, by pumping as much as 
possible of the air from the envelope. As 
this is still not sufficient, a “getter” is 
assembled into the valve, prior to fitting it 
into its envelope. The getter usually consists 
of a small quantity of barium or magnesium. 
After pumping, the getter is “fired” and this 
results in the silvery deposit on the inside 
of the envelope. This process absorbs most 
of the remaining gases but the getter has 
the further function in that if any gases are 
given off the metal elements of the valve 
during its life, the getter will absorb this 
also and so retain the high vacuum. High- 
powered amplifiers are not always fed into 
speakers at all. One application is that of a 
“modulator” for a transmitter. When such 
an amplifier is used to drive speakers, it is 
usually a large public address system, with 
many speakers so connected as to share the 
power and present the correct load to the 
amplifier. No one speaker is required to 
handle the full power output available. 
Another point is that domestic stereo ampli¬ 
fiers are given exaggerated figures by quot¬ 
ing power as peak music ratings and adding 
the two channels together. By this procedure, 
an amplifier which may deliver a regular 
10 RMS watts per channel might be de¬ 
scribed as a 60-watt unit. 

NOVEL RECEIVER. Have you a circuit 
of an extra audio stage for the Novel Re- 
seiver described in November 1966? (A.C. 
Adelaide, S.A.) 

So far, we have not the time or opportunity 
to add the extra audio amplifier stage to the 
Novel Transistor receiver, which we pub¬ 
lished in November, 1966. We will keep 
your request in mind and, if time and space 
permit, we will give the details. Q 


DECCA-KELLY 15 In. WOOFER 

Rated at 50 watts R.M.S. the frequency 
response of the Mk. VII woofer extends to 
5 kHz. from 30 Hz. but the recommended 
Xover is at 2Vz kHz. Total flux is 350,000 
maxwells. Guitar models are available at 
the same price. This is the perfect bass 
reproducer for a multiple speaker system. 
Ask for enclosure recom¬ 
mendations. Encel price in- Cft 

eluding Sales Tax . qlPJ.OU 


NEW BASS REPRODUCER FROM 
DECCA-KELLY 

The Model DK-1 12 in. woofer is the unit 
used in the Kardioid enclosure. Total flux 
is 250,000 maxwells. Frequency response is 
30-5000 Hz. and the recommended Xover 
is at 2Vi kHz. Transient peaks of up to 
100 watts will not damage the voice coil 
assembly. For normal continu¬ 
ous use rating is 35 watts gQ 


R.M.S. Price inc. Sales Tax 


DECCA-KELLY RIBBON TWEETER Mk. II 

Long regarded as the most effective and 
advanced tweeter available for domestic 
speaker systems, the Mk. II Kelly has 
extreme clarity and is priced 
at only (including Sales 
Tax) . .. 


$39.00 


ACOUSTIC LENS FOR TWEETER 

For use with the Mk. II Decca-Kelly tweeter 
. . . considerably improves HF 
dispersion. Greater "spread” A4A 
costs only (inc. Sales Tax) lA.^U 


DECCA-KELLY KARDIOID KITS 


In order to reduce prices the Kardioid is 
now available in component form. The Model 
DK1 bass reproducer, Mk. II Kelly Ribbon 
Tweeter, Acoustic Lens and Crossover Net¬ 
work are supplied. Detailed construction in¬ 
structions and illustrations of the enclosure 
are provided. Total price: $109. Cabinets are 
available if required—polished and 
unpolished. Ask for details. Com- (£<* rtn 
ponets only. Inc. Sal es Tax . 111 



SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 In. AND 18 In. AVAILABLE NOW! 


Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are very 
popular . . . often they are supplied as 
standard equipment with expensive imported 
electronic organs and guitar amplifiers. 
G15C. A 35 watts R.M.S. 15 in. speaker, 
this new Celestion unit has been designed 
for use with organs, guitars and public 
address systems. Feroba II ceramic magnet, 
total flux 180,000 maxwells. This powerful 
reproducer is Encel priced at only $68.50 inc. 
Sales Tax. 


G18C. Use of a new type neoprene surround 
reduces the resonance of the new Celestion 
G18C to 20 Hz. Total flux is 285,000 max¬ 
wells, power handling capacity is 100 watts 
R.M.S. This massive woofer is ideal for the 
sophisticated audiophile who is seeking the 
ultimate in bass reproduction at relatively 
modest price. Also suitable for electronic 
organs, electric guitars, etc. 

Write for specifications. Inc. (£{\Q iZt\ 
Sales Tax .. 09O.DU 



ELECTRONICS 
(STEREO) RTY. LTD* 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


EtfCrftON/CS Australia, October, 1967 173 




















SERVICEMAN—Continued 


had to be absolutely sure that this was 
the trouble before I incurred the expense 
of a special transformer. 

At this point 1 decided to take a 
breather. It was getting close to “knock 
off time” anyway and an over¬ 
night respite would give me time to think. 
Also, I seemed to remember an old 
driver transformer somewhere in my 
junk box which an amateur friend 
had once used in a modulator. I had no 
idea how suitable it might be, but reason¬ 
ed it might be good enough to prove the 
point. Alway assuming 1 could find it. 

So on that note I left it, with arrange¬ 
ment to return in the morning. And 
back at the shop I scrabbled through a 
box of old transformers in search of the 
one I thought I had. I finally found it, 
managed to decipher its type number, 
checked its characteristics in the maker’s 
catalogue and decided that it should be 


THOUGHT POWER 


Acclaimed “A PROVEN FACT” by scientists. 
Thoughtcasting students write: “Enjoying 
great peace." “All debts now paid in full. 
“It’s the Job I always wanted." “A most 
revealing Course." Send 18c stamp for free, 
fascinating, 18-page book explaining and con¬ 
taining pages of letter extracts, to 
Section E.A., 44 Lane. Leura, N.S.W. 


AIR-WOUND 

INDUCTANCES 


No. 

1-08 

1-16 

2-08 

2-16 

3-08 

3- 16 

4- 08 

4- 16 

5- 08 
5-16 
8-10 


'1 

1 

IV 

"i 


Turns per 

B. & W. 

Price 

M. Inch 

Length 

3" 

Equiv 

” 8 

No. 3002 

59c 

16 

3” 

No. 3003 

59c 

8 

T 

No. 3006 

70c 

16 

No. 3007 

70c 

” 8 

3” 

No. 3010 

82c 

16 

3" 

NO. 3011 

82c 

8 

3" 

No. 3014 

9Sc 

16 

3” 

No. 3015 

95c 

8 

4" 

No. 3018 

51.28 

16 

4” 

No. 3019 

$1.28 

10 

4" 

No. 3907 

$1.55 


SPECIAL ANTENNA ALL-BAND 
TUNER INDUCTANCE 

(equivalent to 8. & W. No. 3907-7") 

7" length, 2" diar ^| t ^ 10 turns P er inch * 

References: A.R.R.L. Handbook, 1961: 

"QST," March, 1959; "Amateur Radio," 
December, 1959. 


Tak* the hard work out of Coll Winding— 
Use "WILLIS” AIR-WOUND INDUCTANCES 

WILLIS 


WILLIAM 


430 ELIZABETH ST, MELBOURNE, 3000. 
Phone 34-6539. 


good enough for a trial run. At least I’d 
be able to sleep. 

Back on the job next morning I lost 
no time in pulling out the chassis. If 
there was some fault that I had overlook¬ 
ed, then it certainly wasn’t above the 
chassis, but I hoped a look underneath 
might provide some inspiration. Other¬ 
wise, I would fit the new transformer. 
As I suspected, it was just about as much 
as I could lift and I was glad to finally 
slide it onto the bench. 

Then, as I stood back and knocked 
the dust off my hands, I glanced at the 
underside of the upturned chassis for 
the first time—and saw something which 
seemed to stick out like a sore thumb. 
There, stretched between the two driver 
transformer secondary terminals was a 
capacitor; a capacitor which wasn’t shown 
on the circuit and which, for a number 
of obvious reasons, was a “ring-in.” For 
one thing, it was a modern plastic type, 
which certainly could not have been part 
of the original equipment. 

Could this be the trouble? I hoped it 
was but feared it wasn’t. For one thing, 
plastic capacitors don’t break down very 
often and for another I couldn’t under¬ 
stand how I would not have detected 
such a possible short when I measured 
from grid to grid. Neverthless, 1 lost no 
time in unsoldering one end and con¬ 
necting the meter across it. And there 
was the answer—it read 300ohms! 

I looked at the thing with mixed feel¬ 
ings. I was relieved beyond measure to 
realise that I was not going to be saddled 


with the awkward job of finding a new 
transformer, but I was annoyed at the 
way 1 had been tricked by it. It was 
bad enough that k should elect to assume 
a resistance Which was too high for me 
to observe, yet low enough to wreck the 
performance, but that’s the luck of the 
game. What really rankled was the fact 
that whoever had fitted the capacitor had 
neglected to mark it on the circuit. Had 
he done so, I would have been saved a 
lot of time—possibly the second visit — 
and worry. 

lust why the capacitor had been fitted 
I couldn’t be sure, but I assumed that it 
was to provide some order of top cut, 
probably in the interest of stability. Any¬ 
way, I managed to find a couple 
of similar types in my kit, having the 
same voltage rating but approximately 
twice the capacitance. I fitted one from 
each side of the winding to 
chassis. Maybe the one I bad removed 
was just an odd faulty one, but there 
was no harm in providing a little extra 
protection. 

Then I staggered back to the rack 
with the chassis, restored all the inter¬ 
connecting plugs and sockets, and gave it 
a trial burst with the pickup. Everything 
worked exactly as I imagined it should. 
The level indicator swung nicely up the 
scale and I could hear good clean sound 
coming from the nearby factory area. 
Then my customer came bustling in to 
thank me for what I had done. . 

Well, at least the story had a happy 

^ding. & 


MICROCIRCUITS FOR AUDIO AMPLIFIERS—Conllnued 


the tagboards on the chassis as far as 
possible from the turntable motor to 
minimise risk of hum injection. 

The l.OuF capacitor from the emitter 
of the emitter-follower transistor to the 
volume control is a metallised polyester 
type. Readers may use low voltage cera¬ 
mic capacitors but the voltage rating 
should be at least 12 volts. 

It would be wise to connect the supply 
via a 100-ohm resistor when first turning 
the amplifier on. With this precaution the 
amplifier will not destroy itself because 
of some wiring mistake which should, 
of course, have been checked before 
switch-on. Dummy loads or speakers 
should be connected during preliminary 
testing and, of course, in normal ope¬ 
ration. 


TEL-LEIGH-TUBES 


Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

ALL SIZIS IN STOCK — INCLUDING LAMINATED TUBES 


“Tel-Leigh-Tubes” the top-quality regunned tubes are also available. 


1 J All tubes are now guaranteed for 2 years. - - 

Telephone Telephone 

56-8498 Same day delivery service. 56-8498 


m-UIGH TUBB. 5! REUSS SIKH, LEICHHARDT, SYDNEY, H.S.W. 

Country and Interstate customers: Please rail aid tubes to Petersham Station . 


To make the best of any small ampli¬ 
fier, such as this, it is quite essential 
to use it with loudspeakers having a high 
order of sensitivity. It is equally quite 
wrong to assume that a small amplifier 
should be used with small loudspeakers. 

Our suggestion would be a pair of 
8-inch loudspeakers with large magnets, 
mounted in open-backed cabinets or a 
generously ported reflex baffle, to take 
advantage of the back-wave from the 
cone. If your preference is a for 6-*inch 
type loudspeakers, the same re¬ 
marks would apply and in this particu¬ 
lar instance, something like the Mullard 
Mini system would be marginally pre¬ 
ferable to the more heavily damped 
Paymaster Bookshelf. Least suitable of 
all would be the veiy compact, 
fully enclosed systems, which often re¬ 
quire a quite substantial amplifier to 
drive them adequately. 

Most loudspeakers come, these days, 
with one terminal marked with 
a coloured spot and, in a stereo system, 
it is important to connect the two loud¬ 
speakers (or loudspeaker systems) sym¬ 
metrically to the respective channels. In 
this case, the loudspeaker connection de¬ 
noted by the colour spot could logically 
be taken to the lug which we have arbi¬ 
trarily marked on the board with an 
“A” (for active); the other connection 
would then obviously go to the earthy 
lug- 

If loudspeakers are not so marked, 
polarity can be established with noth¬ 
ing more than a 1.5 volt torch cell and 
a couple of lengths of wire. Touch the 
cell across the voice coil and select the 
polarity which causes the cone to move 
forward in the housing. Put a paint dab 
against the lug which has been connect¬ 
ing to the positive side (i.e. the cap) of 
the battery. 35 
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CLASSIFIED ADVERTISING 


Advertisements in these columns cost $0,60 per line* Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL 
ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the 
November issue must reach our office before October 6. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 


FOR SALE 

TV PICTURE TUBES: 

Two-year warranty $11, plus old tube. These 
are Trade Prices: 

All types except bonded and 27in. All duds 
must be under vacuum and scratch free. When 
ordering by mail, add freight Also available 
from Western Suburbs Radio, 1120 Oxlev Rd, 
Oxley, Brisbane, at slightly higher prices. Sure 
Brite Picture Tubes. 22a Victoria Street, Lewis¬ 
ham. Sydney, N.S.W. Phone 56-6363. 

5ELL ail back issues “ELECTRONICS Aust..” In 
stock all times. 1939-56 copies. 30c: 57-63. 
40c; 1964 to date, 50c. Post Ind. T. WEI* 

56 O Connor St, Haberfield, Sydney. 71-2569. 

•DDYSTONE 940 480KHz-30MHz AM. CW, 
SSB, AGC under 12 months old. $200. Under 
list price at 5380. 918-3835. 484 Barrenjoey 
Rd., Avalon, N.S.W. 

NDUCTANCE BRIDGE 66 (Nombrex) for Sale. 
As new $55.00. 31-3273 (Sydney.) 

'ALVES. New 6080, 6146/QQV03-10. $4 ea. 

2N174. $4. BFY51, $3. Build ENT gen., osc. 
trans., vaive and rect. OP 2.5KV twice, cir¬ 
cuit. SIS. MW Radio chassis, new, with valves, 
spkr., dial, $15. Advertiser, 6/105 Annie St., 
Torwood, Qld, 4066. 

40DEL ENGINES. Compound, triple, marine. 
Blue prints. Castings. Catalogues. 80c. 

Bolton, 70 King St., Sydney. 

1ARKLIN Train Set. Superb condition. 3 locos, 

14 carriages, 7 points and more. $200. 
Sydney, 451-*728. N.S.W. 

4AGNETIC STRIPING. 8mM. 16mM film. Re¬ 
corded test film and Mlnlflux scratchless heads. 
Technical assistance. Optical sound films, $5. 
Hatpin, 12 Swinburne Ave., Hawthorn, Vic. 
81-47*4. 

ELL: Thimax vibrator transformer prim. 32V 
DC sec. 285V at 125mA; Oak vibrator 
V6732 (32V); 2 resistors 16 ohm 50 watt; 
genemotor input 28V DC. output 330V, 
at 135mA; Garrard RC70B auto changer, 3- 
speed 32V DOC motor. Best offer. R. C. 
Moore. “Warrabah," Manilla, N.&.W. 

:LL: Tape Deck in case. 2 6V 5in reel, $20. 

59 Fort St., Millers Point. N.S.W. 

USTOM Built Transformers—power, audio, etc. 
Single or quantity production. Amplifiers. P.A. 
systems, battery chargers, rectifiers, electric 
motors, transistor radios. General engineering, 
fitting and turning, sheet metal work. etc. , 
Parkinson Transformers, P.O. Box 523, South ' 
Brisbane. Phone Beenleigh 33, Qld. 

'ROBELITE for the Hi Fi enthusiast. Accurate . 
50Hz timing for strcbedisc. Lite and disc only, ’ 
$3.50. Chaney, 22 Market St., Randwlck, 
N.S.W. 

ESISTOR SPECIAL. New miniature ' 2 W. 5 p.c. 1 
tol. We will supply 3 resistors of each value 
between 10 ohms and 1M. 57 different values 
totalling 171 resistors. Ideal for experimenters 
and servicemen. Price, $6.84 (4c each). Post 
free, prompt service. KITSETS AUST., BOX . 
176, P.O., Dee Why, N.S.W. * 

RVICEMEN and experimenters. New ’«W, 5 
p.c. tol. resistors, 4c each or. $3.00 per 100. 
Post free. Prompt service. KITSETS AUST., 

BOX 176. P.O., Dee Why, N.S.W., 2099. ~ 

SNAL INJECTOR KIT. 5000Hz—2MHz. Very 
handy instrument indeed. 2 transistors. Small 
size. $2.95 S3.50. Wired and tested. Post . 

Free. Prompt service. KITSETS AUST.. BOX * 
176. P.O., Dee Why, N.S.W. 

CEIVER BOOSTER AMPLIFIER. Covers 550KHz 
-—20MHz. Improves sensitivity, selectivity and " 
sig/noise ratio. Stops fade. Power gain: 29dB. 
Unit is connected in series with aerial lead. 
Price, $4.95. Wired and tested. $5.95. Post 
free. Prompt service. KITSETS AUST., BOX 
176. P.O., Dee Why. N.S.W. 


TSET SPECIAL. Transistor broadcast receiver. 
Range 50 miles, without aerial or earth. With 
5ft aerial: 300 miles. Operates speaker. Three 
transistors. Kit complete inc. speaker. Ideal 
gift- Bargain £ rlc £- $9.95 Wired and tested. 
I * 1 1.55. KITSETS AUST., BOX 176, P.O., 

Dee Why, N.S.W. 


£ALOGUE „Compujter Power Supply ex_Demo. 


nly, plus 300V, minus 300V 


..... at 500 mA. 

8V. 1 Amp. (unstabilised). 6.SV ac 30 Amps. 
.5V ac 20 Amps. Both 300V lines have 
ability factor 400:1; DC resistance less than 

1 ohm: AC impedance less than o.S ohms 
500 KHz: riop!e less than 1 mV RMS. One 
ily at $375.00 E.M.I. (Australia) Urn ted, 
.O, Box 352, HAYMARKET N.S.W. 2000. Tei. 
3-912. Ext 1113. 


READER SERVICE 


PRE-RECORDED TAPE LIBRARY. Tape recorder 
owners. Join the Australian Tape Recording 
Society and have access to over 1,500 top-quality 
tapes at 60c hire. Bi-monthly magazine, news 
tape, tape and equipment discounts. Send S.A.E. 
to ATRS, Box 9. P.O., Crow’s Nest, N.S.W. 


TRANSFORMERS wound output or mains and 
special to order. Paris Radio Electronics. 7a 
Burton St, Dariinghurst. N.S.W. 31-3273. 


REPAIRS to receivers, transmitters, construction, 
testing; TV alignments, Xtal conv.. specialised 
electronic equip. Eccieston Electronics. 146a 
Cotham Road. Kew. Vic. 80-3777. 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street, 
Melbourne. Tel.: 329-7255. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
initial information on the superb Schober 
(U.S.A.) bulld-it-yourself kits. No stamps 
required. The Electronic Organ Co., 124 Living 
stone Avenue, Pvmble, N.S.W. (Mail only). 


MICROGROCVE Discs from your tapes, also tape 
copying service. Highest quality discs at all 
speeds. Prompt service, moderate charges. 
Country and interstate inquiries welcomed. Vita- 
tone Recording Studios, Box 18, Post Office, 
Lane Cove. N.S.W. Phone (Sydney). 42-6154. 


MULTIMETER repairs and sales. Fast service on 
all types of multimeters. VTVM s. switchboard 
and panel meters. All popular brands of radio 
or TV test equipment can be supplied. Trade- 
Ins accepted. Write for a free catologue. 
Metropolitan Meter Service. 103 Regent St., 
Redfern. N.S.W. Phone 50-7351. 


WANTED 


WANTED: All surplus radio and TV parts, valves, 
etc. CASH. L*st. 847 New Canterbury Rd., Hurl- 
stcne Park. N.S.W. 55-7151. 


HALL ICR AFTERS SX100. 5X117 or similar type 
other make, best quality ham receiver. Must 
be new condition. 484 Barrenjoey Rd., Avalon 
Beach. 918-3835. N.S.W. 


Detector—must be powerful. 

14. Regents Park. N.S.W. 


A. J. Nurse, Box 


built to “Electronics Aust.” spec. Details 
L. Collins, Mail Room. G.P.O., Perth, W. Aust. 


r CV.VI uiMtf ionic, MCBU ricaiu 

or similar make. With or without amplifier. 
Write. J. T. Mitchell, 42 Balmain St., Wooloo- 
Irli ‘ - - “ * - 


win, Brisbane. Qld. 4030. Tel. 64262. 


type * 4 VV, 5 p.c. tol. resistors. Price list ar»d 
samples available on application. KITSETS 
AUST., BOX 176, P.O., Dee Why, N.S.W., 

2099. 


METAl Turning Lath, cheap, for hobbyist. H. A, 
Pile, Melbourne. 329-7988, VIC. 


and band spread. P. Simpson. 5 Lawrence St, 
Glenroy, Vic. 306-5456. 


POSITIONS VACANT 



TELEVISION TECHNICIAN. ATN CHANNEL 7. 
EPPING has a vacancy for a technician In its 
Electronic Maintenance Section 
Applicants should be experienced in this work 
or in a similar field such as Broadcasting or 
Communication. 

Preference will be given to applicants who 
hold a TV O.C.P. or a B.O.C.P. 

For further Information, please phone Mr 
Jeffrey. 85-0111. Ext. 306. after 9 a.m. 


PLAYER CABINETS 



New Player Cabinet model 186 is 
9in high, 17in wide, 16iin deep and 
51m above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 
Kit of parts: $13.50. 

Teak: $1.00 extra. 

New Player Platform model 175 is 
16in x 14in x 31in. Price $7.C0 for 
maple or walnut. Kit of parts $3.50. 
Teak 50c extra. Perspex cover, 5in 
high, $8.20 and $1.50 extra if re¬ 
quired hinged. 


Please specify cutout required. 

NEW EQUIPMENT 
CABINET 



MODEL 154 


With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space. Size: 
36in wide, 17iin deep, 3 lin high. 

Price: 

Made and polished.$53.00 

Packing. $2.20 

Kit of Parts.$33.50 

Packing. $1.40 

Teak.Extra $7.00 

Free on rail. 

Write for Catalogue and Player Guide 

H.B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 


BASIC RADIO COURSE The first printing sold 
out In a few weeks. If you missed out a 

further printing is now to hand. Copies avail¬ 
able from “Electronics Australia,’ Box 2728, 
G.P.O. Sydney, N.S.W., 2001. Price, $1.60, 

posted. 
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SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 

PER YEAR 

$ 4.10 
$ 4.60 
$ 4.60 


Commonwealth, Fiji, N. Guinea 
United Kingdom & N. Zealand 
British Dominions 
Elsewhere 


$ 5.60 


POST THIS COUPON TO:- 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


Name . 
Address 


Enclosed is $ . for . years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 
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THE NEW 


BEOCORD 


2000 DELUXE 

Fully Transistorised Hi-Fi Stereo tape Recorder 


vel untraditional design ideas place the 
DCORD 2000 de Luxe in a class apart 
n conventional stereo tape recorders. 
ILT-IN 4-CHANNEL MIXER SECTION 
■i twin faders for both monaural and 
reo recordings provides individual 
trol and mixing of microphone, gramo- 
>ne, radio, and line input signals. 

LTIPLAYBACK, or sound-on-sound - 
sICHRO-PLAYBACK feature - may be 
d for language-, laboratory purposes 
for automatic lantern-slide control. 
HO button - adding echo to both 
naural and stereo recordings. 

3 AMPLIFIER SYSTEM is a ’’trail- 
zing” combination of no less than 
fen easily replaceable all-transistor 
plifier units. 

>fessionally complete, the system com- 
ses: separate pre-amplifiers, separate 
:ording amplifiers, separate playback 
plifiers, separate power amplifiers. All 
plifiers are duplicated for stereo. 
)NITORING: Separate record and 
yback heads with individual amplifiers 
mits monitoring of both input signal 
i recording. 

WER OUTPUT is 2x8 watts undi- 
rted.R M S 4.7 ohms 

EQUENCY RESPONSE: 19 cm/sec. 
■20.000 c/s (± 2 dB: 40-16.000 c/s); 
cm/sec: 30-16.000 c/s (± 2 dB: 

12.000 c/s); 4,75 cm/sec: 50-8.000 c/s 
2 dB 50-6.000 c/s). 

wording level is indicated by two illu- 
iated V. U. meters 

3 E TENSIONERS 

^CK ABSORBERS: Two smooth-run- 
g specially engineered slack absorbers 
e up tape slack, 


ELECTRONIC OVERLOAD PROTECTION 
CIRCUIT 

HARDLY ANY OTHER TAPE RECORDER 
IN THIS PRICE BRACKET HAS THESE 
PROFESSIONAL STANDARDS FOR 
ELECTRICAL AND MECHANICAL SPE¬ 
CIFICATIONS. 

Fine low-noise tape-drive motor mounted 
on rugged non-torsion steel chassis 
Four sound-heads. 2-track recording but 
plays back both 2-track and 4-track 
tapes. 

The erase head (dual-gap ferrite head 
that lasts forever) erases ’’right to the 
bottom” 6 0dB 

Built-in splicing device. Pause — control 
lever 

Both mechanical and electric tape stop. 
The BEOCORD 2000 DE LUXE is avail¬ 
able in two models. The Beocord 2000 
de Luxe K is a table model without 
speakers. The Beocord 2000 de Luxe T 
is a luggage model with a lid consisting 
of two units each of which constitutes a 
speaker system. 

Also Model 1500 without output amplifier. 

TECHNICAL DATA 

FOR BEOCORD 2000 DE LUXE 

Microphone Input: 

50-200 ohms, sensitivity 50 pV, balanced. 

Recommended microphone: 

B & O Type BM 5 stereo. 

Gramophone Input: .switchable between: 
”L” for magnetic pick-up (such as B& O 
Types SP 1, SP 2, SP 6, SP 7, and SP 8) \ 
impedance 47 k ohms sensitivity 2 mV/ 
1000 c/s. 

"H” for crystal pick-up impedance, 

4 megohms, sensitivity 40 mV/1000 c/s. 


RADIO INPUT: 

L” is low impedance, 47 k ohms; sen¬ 
sitivity 5 mV/1000 c/s. switchable to 
”H”— high impedance, 100 k ohms; 
sensitivity 100 mV/1000 c/s. 

The pre-amplifier for crystal microphone 
Impedance 500 k ohms, sensitivity 0,5 
mV/1000 c/s. 

Line input: 

Impedance 50 k ohms, sensitivity 250 
mV/1000 c/s. 

Line output: 

0 6 V ± 4 dB (10 k ohms) 

Headphone Output: 100 ohms. 


All input and output jacks follow DIN 
standards. 

Tape Heads: 

Record head: 2 tracks, stereo, 2X15 
mH, 10-micron gap. 

Playback heads: 

4 tracks, stereo, 2X30 mH, 3-micron gap. 
2 tracks, stereo, 2X30 mH, 3-micron gap. 
Erase head: 2 tracks, stereo, 2X2 mH, 
2 X 100-micron gap. 

Erase and bias frequency: 100 kc/s. 
Signal/noise ratio: Better than 55 dB 
Channel Separations: 

Better than 45 dB/1000 c/s. 


Wow and Flutter: 


Tape Speed 
19 cm/sec 
9,5 cm/sec 
4,75 cm/sec 


R.M.S. Value 
0,07 % 
0,11 % 
0,18% 


Peak-to-Peak 
Value 
0 , 2 % 
0,3% 
0,5 % 


detail Price. Model‘K (illustrated) $680.25 

i/I ode I T, portable, with speakers in divided lid $701.30 

\ I so model 1500 ( does not include output amplifier.) $532.55 

\vailable from 

)anish Hi-Fi Pty.Ltd., 941 Burke Road, Camberwell, Vic. 
Sardsley Imp. Trading Co. 166D, Glebe Road, Glebe, N.S.W. 
Jnited Radio Dist., Shop 32, Ash St., Angel Arcade, Sydney. 

.B.Young Ltd., Kingston, Canberra. 
li-Fi Laboratories, 39 Kitchener Street, Hughes, A.C.T. 
Brisbane Agencies (Dists.), 76 Wickham St., Valley, Brisbane. 
Ubert's T.V. & Hi-Fi Centre Pty.Ltd., 282 Hay St.East, Perth 
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YOU 
CAN EARN 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men . . . the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 



FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. u Service Engineering 
Course” teaches you from the . ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 


No previous experience or high educational 
standard required . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


■■■■■■ 


■■M 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 If 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydpey, N.S.W. 

Dear Sir , 

Please send me , without obligation , your jri 
booklet “Careers in Radio and Television .” 


NAME . 

ADDRESS 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway; at Morley Avenue, Rosebery 




























